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THE GIANT ARSINOITHERIUM, THE NEWLY DISCOVERED HORNED MONSTER OF PREHISTORIV EGYPT. 





The first skull of this wonderful extinct beast has just reached New York at the Museum of Natural History.—[See page 261.} 
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SOME THEORIES VERIFIED. 
No sooner had the electrical service of the New 


Haven four-track road to Stamford been put in ser 


Vice tha t was evident that the application of the 
t if f urrent to this trunk line burdened 
it s with ul unusually heavy traffic, had 
been made ahead of its time: that is to say. suffi 
cien xperimental work, on a full-sized scale had 
not beer done to provide the necessary data for a 
rk of sucl t importance rroubles developed 

I ‘ ime n the track, and in the motors, and 
the ontinuous breakdowns in operation were in 
" p contrast with the smoothness with which 
the third-rail electrical equipment of the New York 


( itral Road 


twenty years of experience in direct-current traction 


based as it was upon the world’s 


had operated from the day on which elect: service 


was opened. It required no little courage on the part 


Haven Company to jeopardize the most 


important section of road on its whole system. by 


subjecting it to an experiment of this magnitude 


and the greatest credit is due them for adopting at 
such an early stage what, in the opinion of the most 


advanced electrical engineers, is destined ultimately 


to become the universal system for the electric opera 


tion of long-distance trunk railroads 


But if the company failed to appreciate the impor- 
tance of certain fundamental principles of a mechani 
cal kind affecting the line, the track, and the motors, 
they are certainly to be congratulated upon the ingeni 
effective 


system have at last been met and mas- 


ous and very manner in which the weak 


points in the 
trolley line were due to 


tered The failures of the 


the adoption, with a view to stiffness, of a three-fold 


trianguiated line, consisting of two steel cables to 


which the third or trolley wire was suspended by 
every 10 or 12 feet of the 
stiff 
enough, and the _ rigidity fully 
involved the disadvantage that the 
attach- 


them 


triangles, attached at 


length of the line The system proved to be 
aimed at was 
secured; but it 
unyielding at its 
flexible 


trolley wire was point of 


ment to the triangles, and between 


Consequently the pantograph contact-shoe, thrusting 


vertically against the wire with a pressure of from 
5 te 40 pounds, struck a hard spot every time it 
passed triangle, with the result that a serious 
hammering was set up at these points This induced 
rapid wear and frequent breakages The difficulty 
has been cleverly overcome t hanging a second wire 


a couple of inches below the first, and attaching it 


to the former midway between its points of support 


1 the triangles The scheme appears to be working 


or 

admirably and there is a marked absence of sparking 
ind ‘vear, the compensating effects of the present 
method of suspension appearing to give a wil of 


i form flexibility 


rhe track and motor difficulties both arose from the 


neentration of weight on a short wheel ba 


wi iracterizes the motor This induced an ex 
cessive a int of “nosing or lateral oscillation of 
the motors hic n turn, proved very destructive 
to th rack, tending to spread the rails and destroy 


the alinem« It was to this cause that the derailment 
of the White Mountain Express a few months ago 
was generally attributed The side sway of the mo- 


tors has been completely eliminated by placing a pony 
truck at each end, with the load compensated with 
that on the nearest driver, In addition to thus length 


ening the whee! base, an ingenious contrivance for 
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preventing the side movement of the body above the 
trucks has been introduced. It consists, in each case, 


of a rocker side-bearing, pivoted to the truck frame, 


and carrying the weight of the ends of the motor 


body upon a curved upper surface This curve is 


struck, not from the pin upon which the rocker is 


pivoted, but from a point a little to the outside of 
the pin. The resulting action is that, if the body 
of the motor tends to move laterally above the truck, 


there is a pinching action on the side bearing tend 


ing to resist this motion exactly in proportion to its 


amount. The device has proved to be highly effective, 


the motors now riding with the steadiness of a Pull- 
man car 
Contemporaneously with this change in the motors, 
the company has been laying the whole of the electric 
zone with four-spike tie-plates, with two plates to each 


tie Furthermore, all the curvature of the road has 


been adjusted by adding to the superelevation of the 
outer rail, the effect of which is strikingly noticeable 
on certain curves which had become notorious among 
the patrons of the road fer their rough riding AS 


is the sensations of the passengers are concerned, 
jolting to the outside of the curve, which 
elevation had 
With 
its line, motors, and track in such admirable order, 


Haven Railroad 


was perceptible at high speed before the 


been increased, has been eliminated, 


entirely 


there is nothing to prevent the New 


Company from accelerating its service to compare 


vith the fastest express service in Great Britain and 


on the Continent, where several trains are run on a 


schedule speed of 60 miles an hour. 


LANGLEY—A TRIBUTE, 


It is rarely that a great invention can be credited, 


from the genesis of the crude idea to the embodiment 


of that idea in the perfected mechanical form, to a 


individual. In stamping such an invention with 
the name of one man as its author, we are in danger 


of doing injustice to many workers in the same field, 


whose labors have contributed more or less abun- 


dantly to the final result. The world, however, per- 
sists in giving the palm to some particular one among 
the many and it has adopted the rough-and-ready 
method of naming inventions after the men who first 
them into practical, working 


succeeded in putting 


Hence, we speak of Stephenson as the father 
Morse 


Bessemer of steel; and Marconi of 


shape 


of the locomotive Fulton of the steamboat; 


of the telegraph 


vireless telegraph Following this rule, the world 
} 


will undoubted speak of the Wright brothers as the 


nventors of the man-carrying aeroplane, since they 
vere the first to build a motor-driven fivying machine, 
Without 


entering into a discussion of the merits of this system 


that carried a man for an extended flight 
of award, the Screntiric American is of the opinion 
that to the Wright brothers, 
due the honor of the premier position in this new 


more than any others, is 


sphere of locomotion 
Having said this much, however, we hasten to assert 
that there has never been a field of experiment in 


which the inventor was pressed so hard by the holder 


of second which position the late richly- 
gifted and too-little-appreciated Prof. Langley of the 
Institution is undoubtedly entitled To 
this proposition no one will give readier and more 
loyal assent than the Wright brothers themselves; for 
they would probably be the first to admit that, had 


place—to 


Smithsonian 


t not been for the elaborate researches in aerodyna- 
Langley, and the rich mine of informa- 
work, “Experiments 
Dayton, 


mics of Prof 
tion contained in his published 
in Aerodynamics,” their successful flights at 
Kitty Hawk, Washington, and Paris might never have 
been made Furthermore, it is the belief of those 
who are qualified by their knowledge of the history 
of the art and of the particular facts in this case to 

that, had it not been for an acci 
dent during launching, Prof. Langley’s aerodrome 
would probably have been the first machine to fly with 


express an opinion 


a man en board—this belief being based upon the 


attained by the successive models 


experimented in the neighborhood 


uniform success 
with which Langley 
of Washington 

rarely that the experimentalist 
himself both the 
of success in such full measure as did Langley, Not 


It is embodies in 


theoretical and practical elements 


only did he enunciate the principles of flight, but he 
illustrated those principles in mechanical forms that 
betrayed an skill. He 


as the first to formulate the laws of flight and ex- 


unusual amount of technical 


plain them so clearly that an intelligent mechanic 

ld be able to build a flying machine that could 
fl Mr. Octave Chanute, one of the leading au- 
tl on aviation vriting in 1896 of Langley’s 
inves tions, said udgment the principai 
contributions thus far le by Dr. Langley to the 
science of aerodynamics nsist in his having given 
the physicist and searchers f ground to stand upon 
concerning the fundamental much-disputed ques- 
tion of air resistances and reactior Now, for 


the first time, searchers are enabled to calculate the 


sustaining power, the resistance, and the center of 
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pressure of a plane, with confidence that they are not 
far wrong.” Previous to Langley’s researches, it was 
believed that the resistance to a flying machine would 
increase in some multiple ratio of the speed, and that, 
because of the excessive power required, and the con- 
sequent increase of weight, flight at any 
would be inherently 


high speed 
impossible; but Langley’s inves- 
formulate that most important 
law, that within certain limits the higher speeds are 
more economical of 


tigations led him to 


power than the lower ones. In 
other words, he proved that at high speeds the planes 
would pass over the successive areas of air so rapidly 
that there would not be time for its inertia to be 
overcome, the conditions being approximately similar 
to those of a skater passing swiftly over a thin layer 
of ice. 

Langley’s earliest interest in the subject of mechan- 
ical flight dates from the period, over a quarter of a 
century ago, when he was director of the Allegheny 
Observatory. At that time he was attracted by the 
studies of Lanchester, in which he set forth the results 
of his study of the flight of birds; and following the 
example of that investigator, he made a study of the 
resistance and supporting power of various plane sur 
faces, by mounting them upon a rotating table. The 
results of these experiments were published in the 
work upon aerodynamics to which we have referred 
above. 

Having formulated the laws of mechanical flight, 
Langley flying ma- 
chine; and he was at once confronted with the dis- 


set about the construction of a 


concerting fact that there was no motor available of 
anything approaching the light weight per horse-power 
that was necessary to drive his machine Nothing 
daunted, and in spite of the fact that he was not 
an engineer by training, he designed and made, largely 
with his own hands, a steam engine and boiler which 
weighed only about four pounds per horse-power, a 
feat which, in itself, marked him as a man of unccm- 
mon mechanical ingenuity He succeeded in making 
this model fly for a distance of over half a mile above 
the waters of the Potomac, this being the first flight 
accomplished by a motor-driven machine, Ultimately 
Congress granted him an appropriation of $50,000 for 
the prosecution of his work; and with this backing 
Manly, he 


failure to con- 


and the help of his talented assistant, Mr 
built his celebrated aerodrome His 
tinue his experiments was due solely to the exhaustion 
of his own and the government funds; and was not 
But it was taken 


Undoubt- 


in any sense a confession of failure 
as such by a certain section of the press 
edly the outrageous criticism and ridicule to which he 
was subjected, on the very eve of success, contributed 
largely to his premature death 

WANTED: A SANITARY RAILWAY CAR. 

One of the papers read before the Tuberculosis Con- 
gress at Washington dealt with the subject of the un 
sanitary railway car. Since the improvements sug 
gested by the writer of the paper deserve the consider- 
ation of the inventor, we present the following ab- 
stract of his remarks: 

The points that need attention in a Pullman car are 
the bedding, the ventilation of the berth when made 
up, the use of the wash basin for teeth-cleaning, the 
use of common drinking glasses, etc. Theoretically, 
the danger from the blankets has been diminished 
by the use of a third sheet as a counterpane, but prac- 
tically this third sheet is of little if any protective 
value. The sleeping berth is generally made up with 
two blankets for covers. This is too much for the or- 
dinary sleeper at all times, and the result is that one 
or both blankets are thrown back. To throw off one or 
both blankets necessitates the throwing back of the 
third or upper sheet. Thereupon it ceases to afford 
any protection for the blankets. A long upper sheet 
to turn back over the blankets at the top is far better 
than the third sheet. This is a matter more for the 
porter that the inventor to consider. 

The lack of ventilation in the lower berth when made 
up is simply beyond description. This can and should 
be corrected, and here the inventor can do much. It 
will undoubtedly mean a change in car construction, 
but this can and should be met from this time on in 
all new cars 

Arrangements should be made so that it might be 
possible to clean one’s teeth without spitting into the 
basins provided for lavatory purposes. Here again the 


inventor can help. 





~>-o- 2. 


According to the Far Eastern Review, a Chinese 
gentleman named Hu Chuen has obtained a patent on 
an improved method of wireless telegraphy, simplify- 
ing the methods hitherto in use. The system has been 
recommended by Chinese authorities for the reason 
that it makes use only of domestic Chinese materials 
of lower cost than imported articles, and it is also sim- 
At the test of the equipment at Can 


Detailed informa- 


pler to operate 
ton it was pronounced a success 
tion as to the workings of the new system, however, 
are not as yet at hand. 
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ENGINEERING. 
The figures of coke production in the United States 
exceed all records in the history of coke mak- 


jn 190% 
ing in this country, the total amount reaching 40,- 
779,564 net tons Over 35,000,000 tons of this total 
was produced in the beehive type of oven. 

A dozen bids have been received at Albany by the 
State Barge Canal Board for the construction of a 
reservoir dam at Delta, at the head waters of the Mo 
hawk River, the lowest tender being that of Arthur 
McMullin, of New York city, whose bid was $905,347. 
This is more than $107,000 under the engineer's esti- 
mate 

The total value of our pig-iron production in 1907, 
estimated at $20.59 per ton, was $529,958,000; but the 
journals devoted to the iron and steel trade estimate 
that because of the financial depression, the rate of 
production will prove to have been reduced nearly 50 
per cent during the present year—unless, indeed, the 
present signs of recovery are fulfilled. 

The Pennsylvania Railroad has awarded prizes to 
the amount of $5,400 to the supervisors and their as- 
sistants who maintained the best stretch of track 
during the last year. The tracks were inspected from 
a special train. One of the tests was to place glasses 
of water on the sills of the windows, and count the 
number of times they were spilled in running over a 
stretch of track. 

The general public will learn with some surprise 
that of the total freight meved on all railroads dur- 
ing 1904, amounting to 641,680,547 tons, only 4,809,340 
tons represented petroleum and all other oils; and 
that the total amount of petroleum shipped by the 
Standard Oil Company amounted to 2,887,500 tons, or 
less than one-half of one per cent of the total tonnage 
moved on all railroads during the year. 

The report of the chairman of the Isthmian Canal 
Commission for August states that the reorganization 
of the forces was continued during the month. The 
summary of the construction work done by the three 
divisions shows that the material excavated in August 


5,991 





amounted to 3,318,691 cubic yards, of which 1,; 
yards were taken from the canal prism. The average 
number of laborers employed daily was 3,284. 
Health conditions continued satisfactory during the 


month 


Results obtained in several tests of the Maxim 
silent firearm before the United States Army Board 
are reported to have been decidedly encouraging, the 
report of the explosion being only faintly audible. 
The muffling of the discharge is necessarily obtained 
at some expense of velocity, though the reduction is 
said to be only about six per cent, If the loss of 
velocity and energy be no greater than this, the si- 
lencing of the report unquestionably increases the 
military value of the weapon. 

In spite of the worldwide depression, Spain is ex- 
The spirit 
of rejuvenation has extended to the navy, plans for 


periencing a period of decided prosperity. 


the rebuilding of which are being actively prosecuted. 
Tenders have been submitted for three battleships, 
which will be about 425 feet in length and of 15,000 
tons displacement, with a speed of 19% knots. Also 
three destroyers of 360 tons and 28 knots and twenty- 
four 180-ton 26-knot torpedo boats are to be built, to- 
gether with four gunboats of about 1,000 tons dis- 
placement The battleships will be built at Ferrol, 
and the rest of the fleet at Carthagena. 


At the last meeting of the Iron and Steel Institute 
in Great Britain, Henry E. Armstrong, professor of 
chemistry of the London Central Institute, said that 
he found it “difficult to keep calm” when he reflected 
on the ruthless way in which the world’s stores of 
timber, iron, coal, and oil were being used up. The 
public, satisfied that science would discover a sub- 
stitute for coal, was seemingly indifferent to the in- 
evitable consequence of the present lavish waste. 
Science, however, is in no position, at present, to con- 
fidently state that any substitute for these fuels will 
be available in that near future when our present 
supplies will be exhausted. 


That the Japanese are not always the mere imi- 
tators which some people would have us believe, is 
shown by the decidedly original method they have 
adopted for carrying two submarines from England 
to Japan The “Transporter,” a ship specially de- 
Signed for this purpose, has been built by Messrs. 
Vickers, Sons & Maxim for carrying submarines in- 
tact. The engines are located aft, and forward of 
them the main deck for two-thirds its length has 
been removed To place the submarines on board, 
they are floated into the drydock alongside the “Trans- 
porter.” The latter is sunk to the bottom of the dock, 
and the submarines are then floated into position 
above a pair of cradles built into the hull of the ship. 
The water is then pumped from the dock, and, as it 
Subsides, the submarines settle into their respective 
bositions in the hold of thé steamer. The main deck 
is then replaced, and the ship is pumped out until 
She is afloat, 
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ELECTRICITY. 

Blectric flatirons are becoming very popular in cen- 
tral Vermont, owing to the enterprising advertising 
of the Consolidated Lighting Company, which serves 
the district of Montpelier and Barré. There are 
28,000 inhabitants in this district, and one out of 
every twenty-seven uses an electric flatiron. 

In an address delivered before the Electrical Club 
of Chicago on the subject of the electrification of 
steam railroads, F. A. Sager stated that the railroads 
will have to spend approximately $5,000,000,000 within 
a few years to keep up with the increase of traffic. 
By electrifying their lines at a cost of $4,000,000,000, 
they would increase their capacity to such an extent 
that no new trackage would be needed. 

A successful test of wireless telephony was recently 
conducted between the British cruiser “Furious” and 
the schoolship “Vernon.” Both vessels were steaming 
at full speed, separated by a distance of 50 nautical 
miles. The De Forest system was used. The in- 
‘Furious,” 
while Mrs. De Forest received the messages on the 
“Vernon.” The test consisted largely in repeating 
stock quotations and it is stated that out of 154 fig- 
ures, there were only two mistakes. 


ventor operated the transmitter on the 


In a recent article by Dr. Louis Bell in the Elec- 
trical World, attention is called to the lighting sys- 
tems of Europe as compared with American street 
lighting. According to Dr. Bell, European streets are 
far better lighted than our own, but not because elec- 
tricity is cheaper abroad than here; for London pays 
over $100 per are per year, Paris $166, and Berlin 
nearly $120. The difference seems to be that in this 
country we attempt to light all of the streets fairly 
well, while abroad particular attention is paid to the 
more prominent streets. 

The highest telephone line in Europe, which runs 
to the Regina Margherita Meteorological Observatory 
on Mont Rosa, at an altitude of 14,958 feet, is nearing 
completion. It was found impossible to run this line 
on poles, owing to the high winds and bad storms 
which prevail at these altitudes. It was also thought 
to be impracticable to lay an insulated cable, as it 
would gradually sink into the ice and would make 
repairs impossible. The final solution of the problem 
was to lay a bare wire across the glaciers, and depend 
upon the insulating qualities of the snow and ice. 

Writing in the Electrical Review, Mr. G. W. Pick- 
ard describes some interesting experiments made to 
determine the character of wireless wave fronts. A 
closed circuit is used for the receiving system; that 
is, the antenna instead of being a vertical wire, is in 
the form of a hoop. The receiving apparatus is 
mounted on a tripod, so that it can readily be moved 
from place to place, and rotated to turn the hoop to 
any desired angle. When the plane of the hoop lies 
at right angles to the direction of the wave, the maxi- 
mum number of electro-magnetic lines of force pass 
through it In this way the wave front can be plot- 
ted out, and the disturbing effect of various obstacles 
can be determined, 

The Forestry Bureau of the United States has re- 
cently been investigating the preservation of cross 
arms for telegraph and telephone wires. The trouble 
heretofore has been that the wood subjected to the 
creosote process has not been of uniform porosity, 
some of the arms absorbing more of the preservative 
than was necessary, while others did not receive suf- 
ficient treatment. The Forestry Bureau divides the 
wood into three grades according to grain and air- 
dries them thoroughly in piles protected from rain 
and snow. The different grades are separately treated, 
receiving from 6 pounds to 10 pounds per cubic foot. 
It is advised that the wood be not subjected to the cus 
tomary steam bath before being treated with creosote 

Several years ago Prof. A. Heydweiller observed the 
remarkable phenomenon of self-electrification of the 
human body. The needle of a quadrant electrometer 
having been charged to a potential of some hundreds 
of volts, one of the pairs of quadrants was connected 
to the earth, and the other to an insulated metal 
plate. The subject then raised one of his hands to 
about 4 inches from the plate, and holding it in this 
position stepped on an insulating stool, when the elec- 
trometer showed a deflection indicative of a negative 
charge of the hand. The magnitude of this deflec- 
tion and the interval of time occupied by its slow dis- 
appearance would vary according to the personal dis- 
position of the subject and meteorological conditions. 
The same problem has been taken up recently by two 
Russian physicists, Drs. Tereshine and A. Georgievski. 
Whereas the qualitative results of the first series are 
mainly identical with those of Prof. Heydweiller, the 
electric tensions (of 10 to 15 volts) found by the Rus- 
sian experimenters are much inferior, and experiments 
made on naked subjects gave very different results. 
And hence they draw the conclusion that the self 
electrification of the human body is due, not to the 
contraction of the muscles, but to the friction of the 
feet on the insulating stool and to that of the ciothes 
on the body and on one another, 
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SCIENCE. 

On October 6 the: first international congress on 
refrigeration was opened in Paris, thirty governments 
in all being represented. The United States, which 
leads the world in the production of cold preserved 
foodstuffs, together with the republics of South Am 
erica, took; an important part in the proceedings 
Some idea of the extent of the refrigerating business 
of the world is furnished by the committee of ar 
rangements, which points out that a fleet of more than 
three hunéred ships fitted with cold storage plants is 
now engaged in the transport of refrigerated pro- 
ducts to Great Britain alone. The British cold storage 
imports have risen from $17,000,000 in 1885 to $180,- 
000,000 in 1907. The United States, however, exceede 
that figure, her cold storage commerce being valued 
at about 240,000,000. 


In an oil refinery at Langelsheim, Germany, lin- 
seed oil is bleached by a process in which uvio!l lamps 
are employed, and which has been patented by Dr. A 
Centhe. The uviol lamp, which has been described in 
these coluinns, is a mercury vapor lamp which pro- 
duces ultriviolet rays in abundance, and is made by 
a special glass which transmits waves as short as 253 
millionths jof a millimeter. Twenty uviol lamps are 
immersed in a tank containing one ton of crude lin 
seed oil, heated to 176 deg. F., into which air is simul- 
taneously introduced in fine bubbles. Under the in 
fluence of the ultraviolet rays the oil absorbs 1/20 
of its weight cf oxygen and becomes colorless, bril- 
liant and limpid. The expenditure of energy is 66 
kilowatt bours per ton of oi! The air is foreed 
through the oil by a pressure equivalent to 10 feet 
of water, | 

Dr. Leonard Hill’s experiments in reviving exhaust- 
ed athletes with oxygen may scon be made the sub- 
ject of investigation by international athletic asso- 
ciations. Thanks to the administration of oxygen, 
Jabez Woi'ffe nearly succeeded in equaling Capt 
Webb's famous feat of swimming the English Channel 
from Dover to Calais in 21 hours and 45 minutes, One 
of Wolffe’s rivals denounced the practice, arguing that 
it was unsportsmanlike. To this Dr. Hill gives the 
retort scientific: “Oxygen is not a stimulant To 
the perfectly trained runner or race horse oxygen 
will do nothing if given before a sprint The trained 
man or horse has got enough in him for a sprint, and 
an excess has wo effect. It is to the tired or un 
trained man or to the man fatigued by prolonged ef- 
fort that oxygen does so much, Oxygen will not make 
aman do something that is beyond the power of the 
normally working heart and muscles It will do 
neither more nor less than the food taken in long-dis- 
tance swims. Beef juice is food, and oxygen is food. 
One is liquid and must be drunk; the other is gas 
and must be breathed. It is foolishness to give one 
and not the other. Almost the whole of modern sport 
is conducted with artificial aids, The record feats of 
to-day are too often not sport, but deadly, earnest 
business.” Dr. Hill sensibly suggests that either sport 
should be limited to reasonable feats of endurance: 
or else oxygen should be added to the other artificial 
aids now employed in breaking records, and so di 
minish the harm done the athlete’s body 


The place occupied by the Milky Way in the theory 
of the universe is continually increasing in 
tance. This vast belt of stars is now regarded, not as 


impor 


a cluster comparable with thousands of other clusters 
but rather as the frame or skeleton of the entire 
stellar universe. Additional support for this view is 
derived from H. H, Turner’s comparative study of 
variable stars of long period Our sun is, to some 
extent, a variable star. The variations in its lumin 
osity complete their cycle in a period of about eleven 
years, during which the number of sun spots gradu 
ally increases from zero to a maximum and then 
decreases until the solar disk is again entirely spot- 
less, The solar activity is manifested periodically by 
the spots and also by the intensely luminous facuim 
which appear near the poles of the sun, move toward 
the equator, and there vanish It is evident that the 
curve which represents the apparent variabie lurminos 
ity of the sun will vary according to the position of 
the observer with respect to the solar axis, owing to 
the effects of perspective and absorption by the solar 
atmosphere upon the apparent brightness of the equa 
torial facule Several astronomers have expressed 
the opinion that the fluctuations of variable stars 
(with the exception of stars of the Algol type, in 
which the variations are due to eclipses by a dark 
satellite) are similar in character to those of the 
sun, though very different in degree, Turner, working 
on this hypothesis, has examined the curves of varic 
tion of a number of variable stars. He finds that 
some of these stars appear to present their poles 
others their equators, to the éen®th, but that no stars 
of the former class are situated near the poles of the 
Milky Way. The natural imference is that the axes 
of rotation of all these variable stars lie nearly in the 
plane of the Milky Way. 












THE EYES OF PLANTS 
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opinion as to the waste of lumber in sawmills, and 
thousand lumber 


box, 


more than two dealers and cooper- 


age, furniture, vehicle, and implement 


manufacturers have been asked to point out striking 


veneer, 














A much reduced copy of a portrait taken through 
epidermis cells, 


their Yet all 
this is only one part of the general scheme of hunt- 
ing down waste which the Commission is following in 
making its inventory. It is going after the little 


features of waste in respective lines. 


Octoser 17, 1908, 


course, has been made possible only by the introduc- 
tion of new machinery. 





veneer-making 

The use of veneer is generally regarded as exempli- 
fying the scarcity of the finer woods and typifying the 
utilization of various kinds of woods, yet 
from one of the schedules of the National Conservation 


complete 


Commission it is evident that the Commission expects 
to discover great waste even in veneer manufacture. 

Though the many meanings, 
from a glaze applied to pottery to the “polish” of a 
man of the world, it is most commonly employed as 
the name for the thin slices of wood now extensively 
manufacture of all sorts of articles of 
use, plates, baskets, and the exterior 
finish of furniture and wood work. The manufacture 
of veneer in the last few years has advanced by leaps 
and bounds. 

The best veneer is sawed, but a great deal is sliced 
still cut.” By the last named 
process desired wood are steamed until 
they are soft and then fixed in a lathe-like machine, 
in which they are turned against a wood knife. As 
the log rotates against the knife, veneer of the de- 
sired thickness is peeled off in a continuous slice, as 
if you should pare an apple, going deeper and deeper 
at each complete turn, until nothing is left but the 
The center of the log left after the veneer is 
cut is also called a 

The woods principally 


word veneer carries 


used in the 


such as wood 


and more is “rotary 


logs of the 


core. 
“core.” 

















In our issue of September 12 we published an article 
by Dr. D. T. Macdougal, director of the Department of 
Bots Research of the Carneg .nstitution, in 

h } } ed that plants ar sensitive to light, 
t} . P se tl que on whether they do 

t ‘ He she d that if response to light 
tir ippropriate movements is equivalent to 
ger t { ertainly see Even if nothing 

t of n and apprehension of a definite 

ts may properly be designated 

‘ i may not be regarded as total 

Dr. Macdougal’s article was on the 

Dp i 1 Wager was reading a paper before 

Association for the Advancement of Sci 

were described experiments he and 

‘ ts had conducted for the purpose of 
much a plant really can see 

He hibited photographs taken through the epi 
de the leaves of plants. The upper and 
| ives are covered by a thin trans 
parent ski: in, in many cases, be very easil 
peeled t When examined under the microscope, as 
Dr. Macdouga! showed in his article and as Mr. Wager 
' I kin is seen to consist of innumerable 
compartme wr cells, many thousands of which are 
found 6 e leaf. They contain a clear watery 
sap 1 the shape is 
such that they behave like 
ordinary convex or plano 

nvex lenses, the rays of 
light which fall upon them 
being converged and : : 
prous s % a ocus in the : eoacgaks, 
au of the leaf A‘ 

‘ K to Prof Haber 

i il botanist 
che Ils enable the 
plant to perceive the dif 
ference between light and 
dark, and set up a stimu- 
lus which esults in the 


ment of the leaf into 
such a position that it can 


obtain the maximum 












































used for making veneer 
are red gum, maple, and 
yellow poplar, which to- 
gether yield more than 
half of the total product. 


Red gum is largely used 
for baskets and maple 
for furniture. More valu- 


able than these, however, 
are white oak and walnut 
veneer. Beech, which can 
be cut very thin, is used 
very largely for 
plates. A number of other 
kinds of woods are used. 
A good deal of waste 
occurs in the manufacture 
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amount of light or it 
may be, as Mr. Wager is of veneer. It is always a 
inclined to think that problem, for instance, 
these cells serve for the what use to make of the 
more efficient illumination cores left by the rotary 
or the ret grains with process. In many cases 
im the f upon which these are used for pulp 
the effective food-supply of wood, pillars, or panel 
the plant depends Pos headings, and they are 
sibly both play some part largely used also for fuel, 
in aiding the leaf to per excelsior, crates, boxes, 
fort s work more effi and baskets. 
cient These cells are In the schedule of in- 
found in practically all quiries which the Na- 
plants; but are most clear tional Conservation Com- 
ly sa mn some shade mission, through the For 
plant i Haberlandt est Service, is sending out, 
yas able in one case to several questions are aim- 
nhetograph a faint image ed to secure information 
fa iicroscope through as to the amount of 
f ells, and Mr. Wager waste in veneer manufac- 
has m cently obtain ture and the possibilities 
ed photographs of various of finding ways to uti- 
ibjects some of which are ee : lize it. 

here reproduced, In many | ES Skee S - ss 

ses these lens-cells may ae : Microscopic Tests of 
I compared with the : : . , , y pa Wood, 
By courtesy of [llustrated London News. Drawn by Will B. Robinson from material supplied by Harold Wager, F.R.S. s 

erneal facets of an in A new line of work, con- 
sect’s eye, so far as their THE EYES OF THE PLANT: THE LENSES OF THE LEAF. sisting of the microscopic 
eneral appearance and examination of wood after 
power of causing a convergence of light are concerned wastes here and there, which, added together, and put it breaks in a testing apparatus, has been started by 
In addition to ordinary methods of photography, it into dollars and cents, make an astonishing total. the office of wood utilization in the United States For- 


has bee 


1 found possible to obtain photographs of sim- 


ple patterns in colors by means of the autochrome 
plates of Messrs. Lumiére In taking the photo 
graphs, whether in the ordinary way or in colors, the 


images formed by the leaf cells are magnified by the 


microscope 100 to 400 or more diameters, and the 


from 
photographs are obtained by an ordinary photo-micro 


results have been ob 


graphic apparatus; but the best 

tained with the Gordon photo-micrographic apparatus 
It is ot suggested that the plant can perceive the 
images which are thus photographed, but the fact that 
suck images can be formed shows that these cells 


are very efficient and by means of them the 


enabled to take more advantage of the 


lenses, 


plant may he 


! t which falls upon it than it would otherwise be 
r to do 
- + —— 
Waste Wood and Veneer. 
Five hundred manufacturers of explosives, pulp 


wood, and similar products, have been asked by the 
National Conservation Commission for information as 
to all possible uses of sawdust. From this it will be 
seen the Commission is going into fine details in its 
inventory of the natural resources of the country. 
Seven thousand lumbermen have been asked for their 





For instance, take the making of veneer. At first 
blush it may not seem worthy of consideration with 














Photograph of a pipe through the cells of spider- 
wort. A beetle would see the pipe in 
this way. 


the manufacture of other products mentioned. Yet, 
the scarcity of the more attractive finishing woods in 
the last few years has led to the annual production 
of over 1,100,000,000 square feet of veneer, This, of 








The structure of wood is complex. Every 
species has several different kinds of cells, each of 
which has its own size and form. There is also a 
wide variation in the number and arrangement of the 
cells in different species. These differences in struc- 
ture have their bearing on the strength of the wood. 
For some time past the Forest Service has been carry- 
ing on a large number of tests on many kinds of wood 
in order to determine their strength, stiffness, elas- 
ticity, and other physical properties. It is not ex- 
pected that laymen will understand the significance of 
the proposed microscopic investigations as quickly as 
architects, builders, and other wood users. 


est Service. 





The average life of an automobile does not exceed 
five years, according to the published statistics of 
automobilism in France. In January, 1903, there were 
in France 12,984 recorded automobiles. During the 
year 1903, 6,900 new cars of French make were sold, 
and 350 automobiles were imported. Hence there 
should have been 20,234 automobiles in France at the 
end of the year, but the number recorded in January, 
1904, was only 17,107. From these figures and those 
of the following years it has been computed that the 
average life of an automobile is 4.99 years. 
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A NEW ICE-MAKING MACHINE FOR 
DOMESTIC USE. 


Nearly all ice..aking machines 
depend for their operation upon the 
property of certain substances to 
absorb a large amount of heat 
when changing from the liquid to 
the gaseous state. As a rule, an- 


hydrous ammonia is the substance 
used, and this is forced through 


a closed cycle consisting of a com- 
pression chamber and an expansion 
chamber. In the latter chamber 


the ammonia expands into a gas, 
absorbing heat as it vaporizes. 
Then it is drawn into the compres- 
sion chamber by a pump and com- 
pressed into a liquid, only to flow 
back into the expansion chamber 
and expand into a gas. Thus one 
chamber of the machine is made 
cold by the vaporizing ammonia, 
while the other develops heat be- 
cause of the compressing of the 
gas. The heat from the compres- 
sion chamber is dissipated by a 
suitable radiator system, while the 
influence of the expansion chamber 
can be extended at will by a sys- 
tem of pipes through which brine 
is circulated. 

The difficulty with refrigerating 
machines as commonly constructed 














is that long stuffing boxes are 
necessary to prevent leakage of the 
ammonia, and the friction develop- 
ed in these stuffing boxes not only 
absorbs energy, but generates additional heat. The 
smaller the machine, the more serious are these 
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The machine as used with a refrigerator box. 


losses, because of the pressure that must be main- 
tained, which does not permit the friction to diminish 
in proportion to the capacity of the 


The water tank casing removed to show the two drums. 


ice taken from the refrigerating drum. 


The pump serves to draw the gas from the smaller 
or expansion drum through the tubular shaft, com- 
press it into a liquid, and discharge it into the 
larger or compression drum, whence it flows back 
through a pipe leading through the tubular shaft into 
the expansion drum. Here the liquid evaporates, and 
is returned to compression chamber by the action of 
the pump. It will be seen that the entire operation 
is a closed cycle, the drums are hermetically sealed, 
and there is no possibility for the liquid or gas to 
escape. Owing to the fact that stuffing boxes are 
eliminated, friction is reduced to a minimum, and 
about two-thirds of the power used by other machines 
of the same size is saved. In order to provide suffi- 
cient lubrication, the pump is kept swimming in oil. 
The pump is fitted with a reservoir capable of carry- 
ing half a gallon of oil. The oil cannot escape, and 
such of it as leaks out of the pump is trapped and 
returned to the reservoir. Owing to the rapid rota- 
tion of the drum, the liquid acid is centrifugally 
thrown against the inner periphery of the chamber, 
and any oil that leaks into the chamber is centrifu- 
gally separated from the heavier sulphurous acid, 
forming an annular layer within the acid layer. Our 


In the toreground is some 
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illustration shows the acid and oil 
in section at the bottom and ton 
of the compressor chamber. At the 
top of tie oil reserveir is a scoop, 
which extends upward sufficiently 
to dip into the oil, but without 
reaching the layer of suiphurous 
acid. This scoop collects the oil, 
causing it to fall back into the 
reservoir. 

The machine requires no pres 
sure gages, for the reason that if 
it heats too much, and the pres 
sures becomes too great, the entire 
compressor pump will rotate 
around with the shaft and do no 
pumping. In other words, the lead 
weight serves as a safety appili- 
ance to control the action of the 
machine. 

Any form of power may be used 
to drive the machine Some of 
the smallest ones are fitted with 
a crank, so that they can be oper- 
ated by hand. The accompanying 
photographs show some of the 
uses of this novel machine. ‘he 
compression chamber is half sub 
merged in a tank of water, which 
absorbs the heat produced in this 
chamber. The expansion chamber 
or refrigerating drum may be used 
in various ways. One of the !!lus- 
trations shows the machine after 
it has been run for a few minutes 
in the open air with no liquid 
around it. The chamber is covered 


with frost, which is merely the condensed and frozen 


moisture of 
the drum. 


the atmosphere, which has coilected on 
The drum may be rotated in a smai!l tank, 








The mechanism inside the drums, 


in which a small 
few minutes the 


the drum. 
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amount of water is placed, and in a 
water will form a layer of ice over 


of the photographs shows the ice- 


coated drum, while in another view are shewn the 





machine. For this reason, refrig- 
erating machines for domestic use 
have not been as economical as 
those of large plants. 

Recently a machine has been in- 
vented by Prof. Audiffren, of Paris, 
based on the same principle as the 
ordinary ice machine, but so de- 
signed as to do away with all stuff- 
ing boxes, pressure gages, agi- 
tators, valves, or anything that 
would require the attention of an 
operator. As shown in the accom- 
panying sectional view, it consists 
of two chambers or drums, which 





are connected by a hollow shaft. 
A solid extension of this shaft 
passes through the larger chamber, 
and at its outer end carries a pul- 
ley, which provides means for 
operating the machine. The shaft 
is sealed into the chambers, 80 
that as the pulley revolves, the 
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chambers revolve as well. Mounted 





to swing freely on the shaft within 
the larger drum is a small pump, 
which is kept vertical by means 
of a lead weight (of about 70 
pounds in the machine illustrated) 
attached to its lower end. The pis- 
ton of this pump is connected to 
a crank offset im the shaft, so that 
when the pulley is rotated, the 
Shaft revolving with it will oper- 
ate the piston, the latter being 
kept vertical by its connection 

















with the weighted compressor. in 
the smaller machines the drums 
are charged with anhydrous sul- 
Phurous acid instead of ammonia. 


Making frost. 


A NEW ICE-MAKING MACHINE FOR DOMESTIC USE, 


Coating the drum with ice. 
The ice-making machine and the brine tank in which slabs of ice are formed. 





pieces of ice which have been 
cracked off the drum. The tank in 
which the drum rotates is pro- 
vided with a false bottom in which 
milk, wines, or any liquid that it 
is desired to refrigerate may be 
placed. After running the ma 
chine for a few minutes, the re 
frigerated liquid may be tapped off 
through the faucet shown in the 
foreground. 

For the purpose of making ice 
for use in refrigerator Soxes, a 
larger tank is provided. This tank 
is filled with brine, and is fitted 
with a number of metal contain 
ers in which slabs of ice are 
formed. Two of these containers 
are shown in the foreground of 
one of the illustrations Aa the 
drum revolves, it agitates the brine 
and circulates it about the metal 
containers. The water with which 
these containers are filled is cooled 
and eventually frozen by the cir- 
culating brine, which abstracts the 
heat and conducts it to the revoly- 
ing drum. The machine illustrated 
in the engraving is operated by a 
one-third horse-power motor, and 
will freeze forty-eight pounds of 
ice in four hours. As the heat in 
the tanks surrounding the com- 
pressor drum is apt to rise to a 
high degree, it is preferable to 
provide a flow of water through 
the tank. Where running water 
is not available, a ventilater is 
furnished, consisting of a fan at- 
tached to the motor, which drives 
air into the tank and around tig 














mu ra I S is ft T I it 

Lew rt iw i be made I ling 
i im with the prepared f brine 
rhe cit lath ‘ i ‘ ff el 
go ft t the « am will be ! ] thout turning any 
eral 

This fort of macl t irly useful for 

f on pu er! erating drum may 
be place thin t fris t box, and will directly 
ibsorb the é placed in the box without 
requ tl , Che accompanying diagram 
iilust t ( t f accomplishing this result 
The refri; t OX provided with a compartment 
at the refrigerator drum rotates 
A fat t l the air out of the box, bringing 
t efrigerator drum, and fore 
ns >a y to the top f the refrigerator box 
Here the la s free to fa by gravity. or is sucked 


down e fan through the box, absorbing the heat 
from tl ous meats and groceries placed therein 
rt urt idvantage of this arrangement is that 
the the x e} perfectly dry for the mois 
tu ( l t um and drips into a tan! 
of brine be v, hence t may be tapped off when 
des 
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The Electrical Show at Madison Square Garden, 


rift yea igo the first ible message vas flashed 
across the Atlantic Twenty-five years ago the first 
bill r electri urrent metered in New York city 
was collected | the original Edison Company These 
two event ur on emorated in the Electrical Show 
Te ru it M on Sq e Garden ind in 
isjor Thomas \ Edison who 

started © first ele il plant i New York at Pearl 
Street, generating irrent f four hundred 16-candle 
1 é lamp ha been electe president of this exhi 
bitio [ ! ! f the fiftieth anniversary of the 
submarine ‘ a ection of oil paintings, water 
col elec ‘ pes of gold medals, specimens of the 
original Atiantk ible ind various devices illustrat 
neg the method of i nz the cable has been loaned 


Museum of Art 


I features which attract the greatest popular in 
terest a the incubator, cow milker, and the vacuum 
horse groome The incubator, which is heated elec 
trically, contains eggs that are about ready to hatch 
in a lar number of chicks have made their en 
trance nto the world before the very eves of the 
spectators The ow milker is exhibited on the floor 
below where several patient cows are stalled At 
m me cuum milkers are attached to the cows 
ind operated electrically The horse groomer, which 


is aiso on this floor, is similar to a vacuum cleane! 


the suction being produced by electric power 

The progress of wireless telegraphy is exemplified 
by the news bulletins which are published from time 
to time, the ews being received by wireless tele 


graphy from the Times Building, set up on a linotype 
machin ind printed before the spectators The effi 


ciency of this system was illustrated by the printing 


of he score b nnings of the recent New York-Chi 
cago ta ball I 

As in previou s, the Brooklyn Edison Company 
deserves sp al credit fo ts display This year it 
t ti t t on istrati domestic, commercial 
and indust i} use of ect t The domestic ip 
Dilances, part llarity labor-sav L levices for use in 
th kitchen i ve popular The commercial se 
tior onsists of a complete gents’ furnishing store 


and shows the best method of lighting the store. The 
New Yor Edison Company, in commemoration of its 
twenty-fifth anniversary, occupies a large section of 
the floor the form of tearooms, which are most ar 

illy decorated and lighted, The rooms are fitted 
with electrical appliances of every sort for use in the 


household 


In one part of the building an underground man 
hole in section shows the form of these large rooms 
und the sid ’ cal 1 
the like are c« . ed nad " ’ t 
photometer or n irit t 1 cal and! 
power of arc lamps and incandescent lamps makes a 
prominent part of the show One of the tests shows 


' 


how the efficiency of insulators for high-tension lines 


is determined. The insulators are subjected to a cur 


under tension of 250,000 volts, in an artificial 


rainstorn The lights around the insulators 


play of 
nutiful and attractive exhibition, even for 


those who do not appreciate the value of the test 


Amor the other exhibitions may be mentioned a 
new rectifier for alternating currents, in which no in- 
ductance, resistat electrolyte, or vacuum tube is 

sed Che current mechanically transformed into 
, ittent direct current, and may be used for 


chargin 


vatteries of one cell, or any number within 


the limtts of the line voltags A new method of re 
pairing iron trolley poles is illustrated in one of the 
booths. It consists of a Wundle of which are 
loweree into the pole after the top cap has been re- 
These rods are lodged in the 
depth to extend three feet 


rods, 


moved pole at the 


prope above and below 
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the ground s face At the rods spread 


upper end the 


out like ribs of a partly opened umbrella Concrete 
is pumped into the pole 
When the 
than in its original condition 


should 


until it covers the top of the 


rods concrete sets, it renders the pole 


Even if 


even stronge! 


the iron rust through, completely separating 


the upper part of the pole from the ground section 


the reinforced concrete core would be more than able 


to stand all the strains that are imposed upon the 
pole 

The usual variety of domestic appliances are shown 
n great numbers, and the vacuum cleaner, of which 
several varieties exhibited, forms a promin- 
ent part of the exhibition. Aitogether, the Electrical 


is well worth seeing, and an improve- 


there are 
Show this year 
ment upon last year’s exhibition 
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Wilbur Wright Fulfills the Conditions of His 


Contract with the French Syndicate, 
After winning the $1,000 prize offered by the Avia- 
Aero Club of France for the 
up to October 1, by his flight of 48.1 
issue, Mr. 


tion Committee of the 


longest flight 


kilometers (30 miles), recorded in our last 


Wilbur Wright set out to fulfill the conditions of his 
contract with the French syndicate headed by M. 
Weiller, which required him to make two 50-kilo- 
meter (3l-mile) flights carrying a passenger, within 


a week's time 

After spending several days overhauling and testing 
his motor, which had been giving some trouble 
through loss of lubricating oil, and also after fitting a 
larger and of 
October 3 
testing the 
flights 


seconds, and 


pair of new propellers which were 
pitch, Mr. Wright on 
experiments After 


morning in three short 


slightly greater 


ain resumed his 





new propellers in the 


of 4 minutes 51 seconds, 9 minutes 31 


several minutes respectively, and again in the after- 


flight of 


noon in a longer 18 minutes 24 seconds, Mr. 
Wright took George B 
the New York 


21-second flight 


Dickin, Paris correspondent of 
Herald, as a passenger on a 3-minute 

His description of the sensations he 
felt is interesting In starting, the sudden rush for- 


ward was much like the sudden drop on a water to- 


roller coaster, but once the machine was 


boggan, o1 


soaring, he felt perfectly secure, and found the swift 


motion through the air much more pleasurable than 


when in an automobile, as it was unaccompanied by 


any shock or jar, though the noise of the unmuffled 


motor beside him was almost deafening. The higher 


the machine flew, the slower it seemed to be travel- 


ing: while when it was near the ground, the sensa- 


tion was much like that experienced in an automo- 


bile There was no shock in alighting The two 


strongest impressions received by this passenger were 


the apparently increased size of the aeroplane while 


in flight and the very great security and stability 
in making the turns 
At dusk the same evening (October 3) Mr. Wright, 


with Franz Reichel of the Figaro as passenger, made 


a record flight of 55 minutes 37 seconds, during which 


he traversed a distance of fully 58 kilometers (36 
before 7 P. M., and dark save 
for the flight terminated. In 


making it Wilbur Wright fulfilled the first half of his 


miles) It was shortly 


moonlight, when the 


contract His previous longest flight with a passenger 


was 11 minutes and 35 seconds. According to calcu- 


lations made by Aero Club officials, the aeroplane in 


its morning over 74 kilo- 


flights attained a speed of 


meters (45.95 miles) an hour with the wind and 54 


kilometers (33.53 miles) an hour against it, while in 


the afternoon the average speed was figured to be 


miles) an hour 


October 5, Mr 


61 kilometers (37.88 


On Monday Wright tested the weight 


carrying properties of his aeroplane by making three 


flights with heavier men as passengers than he had 
First he took M. Leon Bollee, who 
flight, and after- 


pounds, 


taken up before 
weighs 238 
ward M 


2%-minute and a 7% 


pounds, on a 4-minute 


Peller, whose weight is 194 


René 


on a minute flight respectively. 


No trouble was experienced in rising in the air, and 


the flights were made with great steadiness. 


The next day, October 6, Mr. Wright made the 
second long-distance flight with a passenger, and 
thereby fulfilled the conditions of his contract. This 
time, with Mr. Arnold Fordyce as passenger, he re- 
mained aloft 1 hour, 4 minutes and 26 seconds. The 
iverage height during the flight is given as about 
72 feet, and the distance covered slightly over 40 


miles, which shows the machine to be quite capable 
of fulfilling the laid 
War Department 

After having successfully fulfilled the conditions re- 


conditions down by our own 


quired of him before the purchase of his French pat- 
$100,000, Mr. Wright, 
took up numerous passengers on short 


ents for during the next few 
flights 


On October 7, after 


days, 
of from 2 to 4 minutes’ duration 
first making a 3-minute flight with Mrs. 
Hart O. Berg, he took Mrs. Bere on a short flight of 
2 minutes and 3 seconds duration. Mrs. Berg was the 
first woman to fly in a Wright aeroplane, and so de- 
with the experience that she induced 


On October 


24-second 


lighted was she 
Mme. Bollé to make a flight the next day. 
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7 Mr. Wright also took up Michalo Pulo, an 
old boy, in one of his flights 
with him on this and the 
Paul Jamin; M 


11-year- 
Among those who went 
following day were M 
Soldatenkoff, an attaché of the Rus- 
sian embassy at Rome; Sargeant Kasnakoff, 
Butler, Rolls, Major 
England, and Commandant 


Messrs. 
Brewer, and Baden-Powell of 
Bouttieaux of the French 
With the latter officer Mr. Wright 


about 75 feet, 


Aeronautic Corps 


attained a height of Among the spec- 
Italy. 
people 


tators was Queen Margherita of 
French 


Mr. Wright and his performances, 


So enthused have the become over 
that a public sub- 
scription for a testimonial to him has been opened at 
Le Mans. The gold medal of the Governing Commit- 
tee of the Aero Club of France has also been awarded 
to him 
->-+ee> — 

Manufacture and Uses of Levulose or Fruit Sugar. 

Levulose, or fruit sugar, is little known to the gen- 
It is sold only by druggists and the cost 
of manufacturing it by the methods now in use is so 


eral public. 


great that the price of levulose is nearly a dollar a 
pound This variety of sugar possesses properties 
which would bring it into extensive use if its cost 


were not prohibitive. 

The only process by which chemically pure levulose 
can be produced cheaply in large quantities is based 
on the employment of inulin as the raw material. 
Inulin is a variety of starch which is found, in pro- 
portions of 8 to 11 per cent, in the roots of chicory 
and the tubers of the dahlia. The dahlia is a native 
of America and was introduced into England in 1789 
and into Germany in 1812. It was supposed that the 
tubers would be a valuable food for cattle, but the 
cattle refused to eat them, and therefore the dahlia 
Yet dahlias 
could be raised as easily and almost as cheaply as 
They are 
which, 


has been cultivated for its flowers alone. 


potatoes. propagated by division of the 


tubers with special culture, attain a 


weight of more than a pound. 
known and is 


may 


Chicory root is well 


raised in immense quantities in Ger- 
France and 


of mixing with coffee. 


many, Austria, Belgium for the purpose 

The manufacture of pure levulose from chicory or 
dahlia tubers is very simple. In the first 
inulin is extracted frum the tubers by 
with lime 


place the 
boiling them 
The inulin is then converted into 


levulose by the action of dilute acids. 


water 


The field of application of levulose is very extensive. 
Levulose is sweeter than ordinary sugar and it pos 
sesses other advantages over the latter. In particular, 
it can be eaten with impunity and completely assimi- 
lated by the majority of diabetic patients. It is also 
recommended in acidity of the stomach and in recent 
years several eminent physicians have advocated its 
use as a food for consumptives. It may also be sub- 
stituted for milk sugar in the preparation of infants’ 
foods In the manufacture of bonbons, jellies, mar- 
malades and fruit preserves it possesses the advan- 
tage of neither crystallizing nor becoming turbid, and 
from it can be made an imitative honey which does 
not solidify and which is almost identical with natural 
honey, of which levulose is the principal ingredient. 
In the preparation of beer, wines and non-alcoholic 
be found very useful. 


bread for diabetics can be 


beverages levulose will also 
From inulin an excellent 


made.—Umschau. 





The Cost of a Panama Hat, 
Panama hats are made in Colombia, Peru, and 
The value of a Pana 
the cost of the labor expended in 
material never ex- 
5 cents, and averages less than 13 cents. The 
labor is exceedingly cheap, but a great deal of it goes 
to the making of a hat. It takes a mam, working six 
hours a day, six or seven days to make a common hat, 
worth a dollar. 


Ecuador, but never in Panama 
ma hat is chiefly 


making it, tor the value of raw 
” 


ceeds 


Two weeks are required to make a 
hat of better grade, worth from $1.25 to $3.00, and six 
, worth $20. 

Pahama hat the straw is never 
consequently the work can be 
only when the air is very moist, that is to say, early 
The straw used 
for cheap hats is kept wet, so that the work can be 
carried on during a greater number of hours per day 


weeks to make a fine ha 
In making a fine 
dampened, and done 


in the morning, and im the evening. 


—_—_——>+o- 


Second Contest for the Scientific American Heavier- 
than-Air Trophy. 


It is announced that the next contest for the Sc1 
ENTIFIC AMERICAN heavier-than-air or aeroplane trophy 
is to be held at Morris Park, Bronx Borough, in this 
city, on November 3, conditions much mor‘ 
severe than those of the first contest at Hammonds- 
port, N. Y., in July last. 


=- + Oe :*~—“‘i‘“—S 


under 


The experiment on the elevated railway lines in 
Chicago to eliminate noise by the use of a gravel road- 
bed on the structure, has recently beem abandoned, as 
the gravel not only failed to reduce the noise, but 
held water, with injurious effects to the structure 
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Correspondence, 


- Turbine Propellers, 
™o the Editor of the ScientTiric AMERICAN: 

Having followed through the columns of the Scren- 
Tiric AMERICAN the development of the marine steam 
turbine, and having read with great interest the arti- 
ele entitled “Turbine Propellers” in the Screntiric 
AMERICAN SUPPLEMENT Of August 8, 1908, I fail to see 
the advantage of placing the low-pressure turbine pro- 
pellers in the wake of the high-pressure propellers, 
as in the “Lusitania” and “Mauretania.” 

When two force pumps are connected in series, the 
discharge of the first being the suction of the second, 
the latter must work twice as fast to be of the same 
efficiency. When two paddle wheels are placed one 
ahead of the other, as in the steamer “Bessemer” in 
referred to, the aftermost wheel 
should either revolve faster or be of wider tread, be- 


the article above 


cause, as therein stated, the second wheel is called 
upon to give an added impetus to water already set 
in motion by the first. For the same reason, when 
two screw propellers are placed tandem on one shaft, 
the hindmost one is at a great disadvantage in rotat- 
ing at the same speed as the foremost, unless it be of 
larger diameter. The circle made by its blade tips 
should be twice the area of the similar circle made 
by the blade tips of its forward shaft-mate. 

In the original Parsons “Turbinia,” the high-pressure 
shaft was im the center and farthest aft, while the 
intermediate and low-pressure were on either side and 
forward of the central one. Thus the slower rotating 
propellers took hold of stationary water, while the 
faster-turning high-pressure propellers gave the added 
impetus to water already in motion. 

In the “Lusitania” the high-pressure propellers are 
forward, and the low-pressure ones aft; so that the 
high-pressure shafts are doing nearly all the work, 
while the slower-turning low-pressure shafts in their 
wake are at a great disadvantage. If their positions 
were reversed, the high-pressure shafts aft, and the 
low-pressures forward, the load would be more evenly 
distributed, and greater efficiency and speed would 
result. H. B. Newton. 

Santa Rosa, Cal. 
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An Important Patent Law. 
To the Editor of the ScientTiric AMERICAN: 

One of the most important pieces of legislation 
passed in years is the amendment to the Legislative 
(Public No. 130, H. R. 16,682, 


This amendment is as fol- 


Appropriation Bill. 
approved May 22, 1908.) 
lows: 

“For rent of rooms in the Union Building for Patent 
Office model exhibit during so much of the fiscal year 
nineteen hundred and nine as may be necessary, and 
for necessary expenses of removal and storage of said 
exhibit, nineteen thousand five hundred dollars. Pro 
vided, that a commission, which is hereby created, to 
consist of the Secretary of the Interior, the Commis- 
sioner of Patents, and the Secretary of the Smithsonian 
Institution, shall determine which of the models of 
the Patent Office may be of possible benefit to patentees 
or of historical value, such models thus selected to be 
cared for in the new National Museum building. The 
remainder of said models shall before January first, 
nineteen hundred and nine, be disposed of by sale, 
gift, or otherwise as the Commissioner of Patents, 
with the approval of the Secretary of the Interior, 
shall determine.” 

The above Act of Congress, appointing the above- 
named model commission, clearly specifies that said 
commission “shall determine which of the models of 
the Patent Office may be of possible benefit to pat- 
entees and of historical value.” The Act does not say 
that the members of the Model Commission shall 
merely express their opinions as to the “possible ben- 
efit to patentees or the historical value” of the Patent 
Office models; nor that some one else for the Commis- 
sion shall determine the status of the models; nor 
that the Commissioner of Patents shall dispose of or 
prepare to dispose of, or that anyone else for the 
Commissioner shall dispose of or prepare to dispose 
of any of the Patent Office models, before the Model 
Commission have “determined the possible benefit to 
patentees or the historical value” of the models; but 
the Act does limit the power of the Commissioner of 
Patents by. the action of the Model Commission, and 
does fix the terms on which the commission’s action 
shall be based. 

There are 157,000 models in the Patent Office 
collection. These models’ form an _ integral part 
of the patent system. They can no more be destroyed 
than the files of the Patent Office can be destroyed. 
These models cover the history of the main indus- 
trial arts of the last century. They directly relate to 
nearly every field of industry, and include all kinds 
of mechanical movements: cams, gears, levers, brakes, 
clutches, bearings, wheels, motors, housings, joints, 
cutters, and devices and machines that have never 
been properly studied nor adequately described. 

Practically all of the inventions disclosed by these 
models are now public property by reason of the ex- 
piration of the patent franchise. Commissioner Moore 


Scientific American 


is authority for the statement that many of the Patent 
Office drawings do not disclose the inventions they 
cover. But, he says, the “models always do.” De- 
stroy the models, and you destroy the means by which 
the public can secure knowledge of their property; 
destroy the models, and a precedent is at once estab- 
lished for destroying other records. What inventor 
will grant anyone the right to annul his rights, or 
weaken the value of his patent properties? The pat- 
ent records establish priority, and on priority all 
patents are based. But why should any records be 
destroyed, why should dangerous uncertainties be 
placed around existing patent rights, and the status 
of the Patent Office lowered in the eyes of the world? 
Who is to benefit by the destruction of any model, 
however worthless it may be of itself? Why this 
haste to destroy records of human initiative that 
have never cost the nation a cent, and now cost the 
inventors only fifteen cents a year on the average? 
Surely, no one desires to establish an irregular stan- 
dard of fixing priority. The inventors must meet the 
question full in the face. 

At the present time there is a surplus of nearly 
$7,000,000 to the credit of the inventors. Instead of 
Congress formulating measures to develop the patent 
system and to encourage the production of invention, 
instead of Congress preparing plans by which the 
inventors’ money may be spent for the inventors’ and 
the nation’s good, it smuggles an amendment through 
to seriously disable the patent system, and which can 
but seriously discourage every honest inventor. The 
manner in which the amendment was prepared, the 
manner in which it was passed, all indicate a desire 
on the part of somebody to destroy the models regard- 
less of their value. But even if all the models de- 
served destruction because of their intrinsic worth- 
lessness, they deserve conservation because of their 
extrinsic worthfulness, 

When one compares the administration of the Pat- 
ent Office with the administration of the Department 
of Agriculture; when one compares the Patent Office 
building, with its complete lack of fireproof facilities 
and file vaults with the magnificent Library of Con- 
gress, the evidence of Congressional inattention and 
consistent neglect accumulates. The time has come 
when the inventors should vigorously confront Con- 
gress with their grievances, and its members con- 
vinced that the inventor is not now treated justly by 
the government, or the Patent Office provided with 
proper facilities for carrying on its work, or inven- 
tion properly encouraged by the national government. 

The Patent Office has repeatedly solicited the active 
interest of the inventors, and the appointment of the 
Model Commission presents a magnificent opportunity 
for the inventors to express in definite and useful 
ferms their needs and grjevances. 

Before the Model Commission can intelligently “de- 
termine the possible benefit to patentees or the his- 
torical value of the patent models,” the commission 
as a commission must freely consult with the pat- 
entees and the historical societies. Before they can 
intelligently consult with the patentees or the his- 
torical societies, the commission will be compelled to 
catalogue, classify, and describe the models, so they 
and the inventors may know what they are discussing. 
This classification would be incomplete and of little 
use to the mass of the people or to the commission if 
it did not comprehend the growth of civilization in 
all of its many phases: the climatic, the geological, 
geographical, biological, racial, age, political, tribal, 
communal, agricultural, industrial, intellectual, reli- 
gious, economic, consumptive, distributive, democratic, 
despotic, military, creative, scientific, mechanical, edu- 
cational, and esthetic. 

If the Model Commission will 
fairly attempt to determine the inventive and his- 
torical value of the Patent Office models, it will bring 
about a profound and wholesome discussion of pres- 
ent inventive needs that will do much to restore lost 
inventive leadership to America, and definitely help 
to secure leadership in discovery for this country. 

There have been two fires in the history of the 
Patent Office, and no adequate provision has been made 
against a third, which is likely to occur at any time; 
and if it did occur, it is more than likely that the 
~atent Office would be a mass of ashes a few hours 
after the fire got a good headway. After the first 
fire, which occurred on December 15, 1836, Henry L. 
Ellsworth, then Commissioner of Patents, said: “In- 
terest, sympathy, and patriotism will unite to repair 
the loss. Justice demands all the reparation that can 
be made. Government has received from industry and 
ingenuity their choicest tributes. She confided the 
valuable repository to a place of little security. I 
have mourned in common with others at the ruin, but 
candor compels me to say that without much help I 
can do nothing to repair the loss, I leave, therefore, 
with the National Legislature the importunities of 
those I am compelled to hear, but which I have not 
the power to relieve.” The Hon. John Ruggles, chair- 
man of the Senate committee having charge of the 
erection of a new Patent Office building, in his report 


consistently and 





259 


to the twenty-fourth Congress, second session, said: 
“In examining the subject referred to them, the eom- 
mittee have been deeply impressed with the less the 
country has sustained in the destruction by fire of 
the records, original drawings, models, etc., 
to the Patent Office. They not only embrace the 
whole history of American invention for nearly a half 


belonging 


of a century, but were the muniments of property of 
vast amounts, secured by law to a great number of 
individuals, both citizens and foreigners, the protec- 
tion of which must now become seriously difficult and 
precarious Everything belonging to the office was 
destroyed, nothing was saved. There were 168 large 
folio volumes of records and twenty-six large port- 
folios containing nine thousand drawings, many of 
which were beautifully executed and very valuable; 
there were also all the original descriptions and spe- 
cifications of inventions, in all about ten thousand, 
besides caveats and many other valuable papers. The 
*atent Office also contained the largest and most in- 
teresting collection of models in the 
being about seven thousand.” 

The second fire in the Patent Office occurred in 
1877, when about 87,000 models were destroyed, and 


world, there 


a large number of important records. A few of the 
models that were generally regarded as of great im- 
portance were restored, and most of the records were 
replaced, so far as was possible. The Commissioner 
of Patents in his report of the fire (Official Gazette, 
October 9, 1877) remarks: “If the above statement 
(the one of Senator Ruggles) was true in i836, what 
might be said of the model room of the present time? 
Seven thousand models comprised what was then 
called the grardest collection in the world. If such 
solicitude was felt for its welfare when the patent 
system was just gaining a foothold, what could be 
said of it at the present day? And how 
the interests affected, and what multitudes are thrilled 
at the destruction which has overtaken so large a por- 
tion of these 
industry.” 

In his report of 1878 Commissioner Ellis Spear said: 
“The mind cannot grasp, no data can be collected to 
state, the vast results of American invention since 
1836. The records of the Patent Office, as well 
as the history of our manufactures, show the immense 
labors and achievements of inventors during the last 

But the end in no department is net 
The fields of invention are exhaustless 


varied are 


epresentatives of American skill and 


half century. 
yet reached, 
and under protection wisely given, the future will be 
richer in inventions than the past.” 

Lester Ward in his magnificent work, “The Paychi 
Forces of Civilization,” says: “Civilization has really 
advanced in exact proportion to the extent to which 
soviety was prepared to employ the arts brought out 
by the inventive genius of a small proportion of its 
members.” (See page 191.) 

What a singular contrast between 1836, 1877, and 
1908! Instead of an increase in public appreciation, 
we find evidences of legislative antagonism to inven- 
tion, for no matter how beneficial the Model Amend- 
ment may be made, the fact remains that it was con- 
ceived in a spirit of indifference and antagonism. Let 
the commission open the question for discussion and 
let the inventors vigorously discuss the question. 

Washington, ID. C, Josern J. O’Baren. 
SEE cone 

The Current Supplement, 

James N. Hatch in the current SuprpLement, No, 1711, 
traces the development of the electric railway, and 
shows to what it has developed from insignificant be- 
Kennard Thomson concludes his 





ginnings. Mr. T. 
excellent presentation of pneumatic caissons, in which 
he shows the exact manner in which they are em- 
ployed in engineering construction. Recently there 
was inaugurated what in the eyes of the Mohamme- 


dan faith ranks as the most important railroad in 
the world, that extending from the city of Damascus 
in Palestine through the wild mountain ranges and 
expanses of the Arabian desert to the sacred cities of 
Medina and Mecca. The English correspondent of 
the Screntiric AMERICAN describes this road in detail. 
Dr. D. T. MacDougal contributes an excellent article 
on the seasonable activities of plants. Dr. Charles 
Denison exhibited at the Internetional Congress on: 
Tuberculosis a model of a house constructed of ho! 
low cement blocks, with cement roof tiles or shingles, 
and reinforced «concrete floors. The houses are de 
scribed and illustrated. Dr. Ludwig Gunther writes 
popularly and instructively on ultra-viclet rays. J. E 
Gore presents some astronomical facts and fallactes 
which he has collected from various sources, and 
which are not usually mentioned in books on astron- 
omy The usua) engineering notes, electrical notes, 
and trade notes and formule are published 
- i a 

The best preventive for spontaneous ignition of 
coal, says Compressed Air, is a small cylinder con- 
taining compressed carbon dioxide, fitted with a fuse 
plug melting at 200 deg. F. A cylinder one foot 
long and 3 inches im diameter is sufficient to take 


care of 8 tons of coal, 
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A RESCUE TRAINING SCHOOL AND EXPERIMENTAL 


GALLERY FOR MINERS 
‘ ' »EN 


Scientific American 


ranged in the switchback manner, 
ing and dipping of the floor, both are within view of 


with opposite ris 


the observer at once. The interior of these galleries 
is filled with an absolutely irrespirable atmosphere, 
derived from the combustion of sulphur and other 
asphyxiating smoke, Along the center of each gallery 
extends the narrow tramroad, such as is laid in mines 


OctorER 17, 1908. 


mine which is the most satisfactory and efficient for 
all-round working, and its general adoption by the 
colliery companies participating in the maintenance 
of the institution. That which is finally selected as 
conforming with these conditions will be determined 
as the standard apparatus. The instructor will then 
be dispatched to the makers of the standard apparatus 

adopted, for a complete course of instruc- 

tion in its use, and will thus be in a posi- 











tion to impart the necessary instruction to 
the various teams. 

Six different types of apparatus have been 
entered in competition. These comprise the 
“Weg,” already in use by the Normanton 
collieries in Yorkshire; the “Aerolith,” in 
which liquid air is employed; the “Fleuss,” 
“Draeger,” and the “Clarke Stevenson” and 
“Valor” appliances, these two last named 
being recent inventions. 








BY in FN isu RRES AMERICAN 
A unique institution has recer been inaugurated 
at Howe Bridge near Atl n, t enter of the Lan 
caster coal ning district Great Britain This is 
the Rescu Training Sel ere miners are in- 
atructed wu the ust 0 variou rescue ap 
parat ' ! ymrades after 
" disaster The organization owes 
te foundation to the necessity of some such 
means of iastructing miners in this class of 
ork 
The English undertaking has been estab 
lished and part maintained by the Lan 
ashire and Cheshire Coal Association. Sev 
eral members of the association have not 
actively entered into the scheme, while, on 
the other hand, certain other colliery com 
panies who have no connection therewith 
are giving it their support The scope of 
the enterprise is the provision of a train 


ing school and gallery in which is repro- 


duced the 


underground working of a colk- 


liery, presided over by a permanent and 


skilled instructor, who will teach classes of 


men sent from the respective collieries the 


use of the 


working 


the particular 


apparatus and the methods of 
underground after a calamity. The 


asses will be composed of men selected by 


colliery 


equipped with the 


The dummy which must be carried on a stretcher. 


The tests imposed are exacting, and simi- 
lar to the work that would have to be car 
ried out underground after am explosion 











In the vitiated 
length of the gallery, aggregating 150 feet 
has to be traversed, props set, ventilation 
walls built, brattice cloth fixed, and a 
“dummy” miner weighing 170 pounds car- 
ried through the workings on a stretcher. 

The team comprises four men, and before 
donning the apparatus each man is thor- 
oughly examined by a committee of physi- 
cians to decide his physical suitability for 
the arduous work. Several other physicians 
are retained to stand by in case one of the 
men has to be summarily withdrawn from 
the gallery through one of the windows be- 
cause of the failure of his appliance. Upon 
entering the gallery the team has to travel 
twice over the whole road, the total length 
of the course both over and under. 
props then have to be taken from X and set 
at A and H, six props at each point. The 


atmosphere the complete 


Twelve 








apparatus. All expense for instruction will 
be defrayed by the colliery, the class sim- 
piy going te the school periodically for 
training Should a colliery be unable to 
cope with an cident, it could easily tele- 
phone for assistance to one of the sur- 
ounding colliery companies, and in this 
manner a targe and efficient force could be 
easily and quickly collected 
The ga resembles a long corridor 
forming three sides of a rectangle, each 50 
feet in length, built of masonry Within 
this a gallery is reproduced even to the 
rock roof supported by timbers, leaving 
workings about 3 feet or 4 feet in height, with the 
floor undvlating, rough, and rugged, as it is in the 
coal mine There are two of these galleries, placed one 


above the other, and where the level of one rises, the 


other dips, and vice 


versa The outer wall 


of the 


gallery is glazed, so that the men within are continu- 


ally under outside observation 


occ 


Should an ae 


ur to any man within, such as the failure 


‘cident 


of his 


apparatus, or amy other mishap, he can at once be 


secured and brought -into the outer air through one 


of 


the windows 


Because the two galleries are ar- 


The cycle ambulance ready for use. 


for the transport of the coal from the working face 
to the main shaft; and furthermore, the gallery is 
blocked with various obstacles, such as result when 
an explosion occurs. The interior of the gallery, when 
charged with the noisome gases, is freely lighted with 
electric incandescent lamps, which throw a slight 
glimmer of sufficient intensity for the observer to fol- 
low the movements of the men within. 

When the institution was opened, a series of prac- 
tical tests with the various rescuing appliances intro- 


duced to the market was arranged, in order to deter- 


team must then travel by the upper road 
to F, load 250 bricks in a tub, and take 
them to F and J, while a brattice cloth has 
to be fetched from F and set at D. Traveling back 
to X along the lower road, a stretcher is secured and 
taken by the upper road to F, where the recumbent 
dummy is found, which must be placed om the ambu- 
lance and brought back to X by the upper road. From 
X progress has to be made to D, the brattice cloth 
taken down, rolled up, and deposited at F. The bricks 
are then removed from F to J and replaced as origi- 
nally found, while the twelve pit props are withdrawn 
from A and H and replaced at X. The test, as experi- 
ence has already shown, has proved sufficiently exact- 
































The Draeger apparatus, which was recently 
used in a mining disaster. ; 


Simonis ambulance bieycle, which can be converted into an 


ambulance in three minutes. 


Two miners equipped with the Fleuss 
apparatas. 


























Front view of the Weg apparatus. 


A RESCUE TRAINING SCHOOL 





AND EXPERIMENTAL GALLERY FOR MINERS. 


The “ Aerolith” apparatus. 
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ing, the whole cycle of operations occupying two 
hours, during which time the gallery must not be 
left The rough nature of the road, the cramped 
headway, the murkiness of the atmosphere and its 
poisonous condition, combined with the almost total 
darkness, impose a se- 
yere strain upon the 
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able and interesting fossil remains there discovered— 
remains which illustrate the peculiar and little-known 
ancient land animals of Africa. These brilliant re- 
searches and successful explorations of Pref. Osborn 
have not only added much to earlier discoveries, but 
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After awaiting the appearance of the monegraph 
compiled by Dr. C. H. Andrews of the British Mu 
seum, setting forth the prior field work and discov 
eries of the Egyptian Survey, which released in a 
sense the region to other investigators, Prof. Osborn 
seized the exceptional 
opportunity of form 





men’s nervous system. 
Upon issuing from the 
gallery, each man is 
again medically exam- 
ined. In this manner 
conclusive data con- 
cerning the effect of 
the respective appar- 
atus upon each man 
and his physical capa- 
bilities for such work 
are secured. 

The team equipped 
with life-saving appar- 
atus passed through 
their ordeal with com- 
plete success, and 
emerged from the gal- 
lery showing but 
slight traces of ex- 
haustion. This no 
doubt was due not 
only to the efficiency 
of the appliance, but 
to the fact that they 
had already passed 
through the ordeal of 
a real 
since they accomplish- 
ed heroic work at the 


catastrophe, 


Hamstead colliery, 
and had no doubt be- 

















ing an expedition in 
order to unearth pos 
sibly unknown types 
of the former mam 
malian life of Africa 
Through energetic and 
systematic excavating 
and quarrying, the ex 
pedition recovered 
some 550 specimens, 
including the more or 
less complete remains 
of nearly all the fogsil 
forms 80 far known to 
be characteristic of 
this famous region, to 
gether with 
new members of ani 


several 


mal types and fam 
ilies, hitherto not en 
countered by previous 
collectors. These in 
clude several species 
of primitive carniy- 
ores and two genera 
of rodents 

The Museum expedi 
tion left New York in 
January, 1907 Mr 
Walter Granger an 
able fossil explorer of 





fourteen years’ exper!- 





come accustomed to 
the peculiar surround- 
ings and working 
within a confined 
breathable atmosphere as represented by the mouth- 
piece, 
- +8 
NEW FOSSIL WONDERS FROM THE FAYUM OF EGYPT. 
BY WALTER L. BEASLEY, 

Prof. Henry F. Osborn, who planned and directed 
the gxpedition of the American Museum of Natural 
History to the Fayum Desert of Egypt, made possible 
through the generosity of the late Morris K. Jesup, is 
just now placing on exhibition some of the remark- 


by the Egyptian Geological Survey. 


have thrown new light on the little-known animal! 
world of ancient Africa. The “Dark Continent,” hith-. 
erto supposed of little paleontological interest, proves 
surprisingly rich in early fossils, including types 
hitherto unknown. Through the courtesy of Prof. 
Osborn, the writer was afforded facilities for pre- 
senting in the pages of the Scientivic AMERICAN a 
general narrative, covering the main features and 
scientific results of this the first American paleontol- 
ogical expedition into Egypt’s famous fossil country 














ence of work in the 


Figs. 2 and 8.—Front and side views of the Arsinoitherium skull now in the Cairo Museum, found Bad Lands of west- 


ern America, and Mr. 

George Olsen, a Dane, 
highly trained in the technique of the getting out and 
preservation of fragile and delicate remains, were s« 
lected to conduct the field work and prepare the speci 
mens for transportation. On February 5, 1907, just a 
month after leaving New York, the American caravan 
of twenty-one camels and eight tents and a complete 
camp outfit for life in the desert, together with twenty 
five Arab, Bedouin, end Egyptian workmen, reached 
the Fayum, the goal of the expedition Vertebrate 
fossils were first discovered in this region in 1879 by 








Fig. 4.—The finding of the great skull of the Arsinoitherium in the Fig. 5.—The American Museum Expedition eatering the Fayum 


Fayum Desert, Egypt. 


Desert, Egypt. 


























Fig. 6.—Egyptian and Arab helpers at work in the fossil quarries. Specimens 
were found six and eight feet below the top of the sandy surface. 


NEW FOSSIL WONDERS FROM THE FAYUM OF EGYPT. 


Fig. 7.—Mr. Olsen and Egyptian workman preparing the fragile desert 
fossils for transportation to New York. 
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the German explorer Schweinfurth, but no collecting 


Scientific American 


from an animal thus armed. Arsinoitherium was the 
brute king of the Fayum during Eocene times, some 
two or three million years ago The discovery of 
this strange beast by the members of the Egyptian 
Geological Survey only a few years back, is said to 
have afforded one of the greatest surprises of mod 
From the skull and 


ern paleontological explorations 


other bones secured by Prof. Osborn’s party, together 
vith the material of English investigators, the make- 
up of the queer animal's body has been pretty accur- 
ately determined. Of exceptional interest, therefore, 
is the spirited’and realistic restoration of this giant 
nhabitant of the Egyptian Fayum, as seen from the 
accompanying drawing by Mr. Charles R. Knight, the 


well-known animal artist His picture gives a vivid 
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have so far been discovered, with several new ones 
by the Museum, were all relatively short-footed and 
slow-moving, only two _ swift-running 
known, one an active carnivore. 


types being 
From a study of the 
structure of the limbs and feet, it has been determined 
that these ancient groups of land animals were adapt- 
ed and fitted for walking on partly sandy or sinking 
ground A speciai exhibit comprising some of the 
principal finds, motably the large skull of Arsinoi- 
therium, and likewise a series of skulls illustrating 
the first stages in the evolution of the elephant, is 
now installed in the Fossil Mammal Hall. A popular 
account of the hunt for the ancestral elephant in the 
Fayum, and the remarkable discovery of the missing 
link, the little tapir-like Moeritherium, the earliest and 

first known ancestor of the ele- 

phant race, wil! be presented and 

















of importance was done unt 1898, and then by 
M H J L Beadnell, of the Geological Survey ol 
Keyp and D ( H Andrews of the British Mu- 
seunl im L9OL the liscover oO land animals was 
first announced Bet wee ; 1 10 vast num 
ber of fossils ere « t ] 1 are I I the 
Cairo and Londo! iseun The Fayum district is 
" 1 " I fift miles n diameter 
ituated the byan Desert, fifty miles southwest 

Cairo Dp ted f m the Nile valley by a nar 
Ow rip lesert land In this basin was the an 
cient Lake Loe ome OO feet ibove the present 
bra } } ow sheet of water ne known as Birket 
‘ du | s depression 1 led into a series of 
terract I fossil-bearing beds 

ne rea g to the height of 

1,000 feet These imposing forma 

tions rise tle upon tier amp! 
theater-lik« The principal bone 
bearing layer omposed of loose 

ed sa I l h seattered bones 
could be edded yn! 
for feet n kne but miles 
in ! ntal extent It 
tine rihern I es ind nm the 
Uppe: Mocene deposits orf fluvio 
marine that the expedition carried 
on the ost energetic search and 
secured the most specimens 

Just why the astonishing and ex- 

ordinar number of the ancient 
animals of Africa found their 
burial pla in this particular spot of the Fayum, is 
ttributed 1 Prof. Osborn to the following circum 
stances In remote times, long before the Nile had 
come into existence, a mighty river flowed north and 
emptied its waters into the Mediterranean, then 140 
miles south of its present boundaries, Here, at this 
point, a sandbar had checked the river current. The 
anin had evidently drifted some distance down 
stream with the sand and gravel, all the bones float 
ing apart or having been pulled apart by turtles and 


crocodiles, so that a skeleton of an animal could never 


be found intact In this manner animals of every 
kind, bie and little, herbivorous and carnivorous, in 
every degree of preservation, a few being hard and 
perfect, others soft and crumbling, had been washed 
down and heaped together In every case the bones 


were only partly petrified, a condition entirely differ 
ent from the hard and rocklike state in which fossils 


are found in the sandstone matrix in western Amer 


ica Seldom were two bones of one animal found to- 

gether The skulls were as a rule badly broken 
Camp was pitched midway between the two large 

quarries which had been opened by the Egyptian Sur 


vey, in which the Museum party were permitted to 
dig These were strewn with heaps of bones dis- 
carded Here the bone layers were from four to six 
feet below the surface. The force of Egyptian work 
mew, as directed and coached by Messrs. Granger and 
Oisen, were soon trained into first-class excavators 
Their tools were the primi- 


tive mattocks, and baskets 


Implements used in 


pictured in a forthcoming article. 
The writer acknowledges indebted- 
ness to Prof. Henry F. Osborn for 
courtesies extended in the prepar- 
ation of this article and the re- 
production of field photographs. 
_—— 
POLISHING THE GREAT CULLINAN 
DIAMOND. 

When the Cullinan was found 
about three years ago it was a 
problem of the Premier Company 

‘ as to what disposition could be 




















The Cullinan diamond ¥ size. 


glimpse of the life appearance of this wonderful 
horned beast, and depicts a scene of probably fre 
quent occurrence in Eocene Egypt. The animal's body 
combined the shape of the rhinoceros and elephant. 
rhe monster was named after the Egyptian Queen 
Arsinoé, famous for her beauty She was the second 
wife of Ptolemy II. (285-227 B. C.), and after her 
death the patron goddess of the Fayum. The animal 
stood about six feet high and was nearly ten feet in 
length; the bones of the skeleton were massive and 
the body heavy The neck was short, and could be 
freely moved up and down, and was therefore well 
adapted to toss an enemy up in the air. The feet 
were short, the five toes spreading out like those of 
the modern elephant The teeth consisted of high- 
crowned, sharply-crested grinders fitted for grazing 
upon the harder kind of herbage. The narrow muz- 


zle of the head indicated that the animal did not 


splitting the diamond. 


made of it. Its mere size, weigh- 
ing as it did something over 1% 
pounds, made it unmarketable and 
unsalable, and to cut it up into small pieces would 
destroy, to a large extent, not only its intrinsic but 
its sentimental value, The diamond hence remained 
in the vaults of the Premier Company for nearly 
three years, when it was decided by the Transvaal 
government to present it to the King of England on 
the anniversary of his sixty-sixth birthday. In the 
rough the stone was valued at about $1,000,000, and 
about this price was actually paid therefor, viz., 
$400,000 in cash and $600,900 representing 60 per cent 
of the interest they had therein, on account of the 
fact that the government is entitled to this percent- 
age of the output of all diamond mines in South 
Africa 

Consul Henry H. Morgan, of Amsterdam, furnishes 
the following information concerning the polishing of 
the great Cullinan diamond in that city: ° 

it was necessary in the first instance to cleave the 
stone in three pieces in order to remove two very 
bad flaws therein. This cleaving is done by first mak- 
ing an incision into the stone with a diamond-cutting 
saw at the point where it is to be split and following 
the grain to a depth of one-half to three-quarters of 
an inch, Before this cleaving operation was under- 
taken crystal models were made and cleaved, in order 
to ascertain, as far as could be known, just what 
would happen when the same process was applied to 
the real stone, After the incision the cleaver inserted 
into the slit a specially constructed knife blade made 
of the finest steel, and 
then with a thick steel 
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to dump the arge quanti 


es of loose sand A few 
were picked met who had 
vorked for the Survey 


Department previously, 
and were familiar with the 


handling and getting all 


the labor possible out of 
he slow-moving sons of 
the desert They received 


wwty cents e day, and ad 


litional reward for the 
findine of a large and im- 
portant fossi Several of 
the accompanyi illustra- 
tions how these mer! at 
work in the desert ouat 


ries On the top of the 


delicate and crumbling 








rod struck it a hard blow 
and cut the stone in two 
exactly at the point where 
it was proposed it should 
be cut. It was an exceed- 
ingly well-executed piece 
of work. Not infrequent- 
ly it happens that a stone 
flies into a great number 
of pieces 

The stone having been 
successfully split, the next 
and final operation is the 
polishing, and this process 
is now being carried on. 

To give an idea of the 
hardness of diamonds, it 
may be interesting to state 
that the disk on which 








bones, often mere powder 
ed duet, shellac was pour- 
ed, and not until the speci 
men was hardened, could 
it be removed safely from the sand. In about a fort- 
night's time, one of the most important and signi 
ficant finds was made, in the shape of the skull of the 
giant Arsinoitherium, one of the most extraordinary 
land mammals of ancient Africa, or of the whole 
known fossil world This remarkable beast is en- 
tirely new to science and paleontologists Its exist- 
ence was unknown and undreamed of until a few 
years ago 

The dominating and all-powerful feature of the 
Arsinoitierium was the long pair of sharp-pointed 
horns, protruding upward and outward above the nose 
for nearly two feet, an appendage both dangerous and 
fantastic. Undoubtedly no contemporary could cope 
with and withstand a mad rush and furious charge 


THE ROOM IN WHICH THE CULLINAN DIAMOND IS BEING POLISHED, SHOWING THE STEEL DISK IN 


THE FOREGROUND. 


graze, but browzed upon the low bushes and herbage 
As to the character of the landscape and the nat- 
ural environment surrounding the primitive group of 
animals inhabiting the area of the Fayum and the 
Libyan Desert in the days of Arsinoitherium, Prof 
Osborn advances the opinion, based on the structure 
of the fossilized remains, that it was a savannah 
country, partly open, partly wooded, with about the 
same temperature as to-day The animals were those 
which might have lived almost exclusively in a fair- 
ly well-watered delta or estuary country bordering 
the sea, not densely forested, but with stretches of 
sandy plains or muddy bottom lands, traversed by 
large streams, having currents of considerable ve- 
locity. These land mammals, twenty-seven of which 





this diamond is being pol- 
ished is made of cast iron 
and steel, and revolves at 
a rate of 2,400 revolutions 
The disk will turn constantly from 7 A. 
M. to 9 P. M., including Sundays, for ten to eleven 


per minute. 


months before the polishing operation will be com- 
pleted, 

When polished it will be many times larger than 
the Excelsior, which was up to the discovery of the 
Cullinan, the largest diamond in the world. The Cul- 
linan weighed in its rough state 3,027 carats. The 
part of the stone which is on the mill will possibly 
be given 58 facets, which is the number given to all 
other diamonds of whatever size, and it will weigh, 
when finished, between 500 and 600 carats. 

The actual commercial value of the completed stone 
will be about $2,500,000, but its unique character will 
possibly make it priceless, 
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— peng i bi — ” the drum very 4. As most of the friction of the seismograph is at 
on mt he pers en Ag na rs arm — not the point of the stylus 8, it is of the utmost impor 
the ; : , g. 3), is a common tance that that stylus should rest very lightly on the 
et ane needle, rather fine, whose point rests in a paper, only heavily enough to scratch through a mod- 
apt. reed peng gn cs wd upper end passes erately thin soot layer. The broad part of the cross- 
‘ing pipet Sieieeien cane Paprwcnty 2, yoke, KON. piece Q should be bent upward, so as to prevent the 
the eipril J , w to the top of the stylus dropping too far when the pen swings off the 
ary _— 2 which is an iron pipe, firmly planted in the paper in a great earthquake. 
ing y aa » with a hardwood plug driven into its upper 6. If there are drafts in the room where the seis- 
is SS —_= . ; mograph is installed, the instrument must be well 
lar The Editor of Handy Man’s Workshop will be glad to receive any Recording Drum and Clock.—The recording drum is protected from them. 
the hints for this department and pay for them if available. a cylindrical tin can closed at both ends, with a Time Marking.—To be of scientific value, the rec- 
me A HOME-MADE SEISMOGRAPH. quarter-inch shaft fastened in its exact axis. The ords should have exact tims marked on them at fre-. 
a BY HENRY H, RIGGS, PRESIDENT OF EUPHRATES COLLEGE. drum must be perfectly balanced on its axis by adding quent intervals, This can easily be done if a reliable 
ale- The Screntiric AMERICAN has occasionally told its vor solder to one side or the other, The shaft clock is available, A bit of platinum wire soldered 
oat readers something of the seismograph, and of the ‘eStS on uprights, U, of thick strap iron, which are to the second-hand wheel makes a short contact once 
le mysterious tremors and pulsations of the earth’s crust each minute with a fixed platinum wire. These con- 
ot that it reveals. But probably very few have ever seen tact points are connected, through two dry cells, to 
ae one, or had the opportunity to “feel the earth’s pulse” the magnet of an electric bell. (Directly, not through 
ar- for themselves. Yet a really serviceable seismograph the vibrator.) The bell, wita gong removed, is rigidly 
re can be constructed by anyone with a mechanical head, attached to the post P, so that the strike of the arma- 
hs. with very few tools and a very small outlay. The ture is at right angles to the lever J, Thus at the 
following is substantially a description of the seismo- end of each minute there is a sharp click against the 
iN graph constructed by the writer at Euphrates College, post, which causes, as it were, a miniature earthquake, 
Harpoot, Turkey. It involved an outlay for materials which is plainly visible in the record, The effect is 
nd of less than three dollars. This instrument has been improved if the clapper of the bell be replaced with 
a in operation for the past sixteen months, and has a. lead weight of two or three ounces, 
ny during that time recorded over one hundred and sixty Records.—Once in twenty-four hours, after marking 
™ earthquakes. The construction of the instrument is on the smoked paper the exact time at the last min- 
h- shown in the accompanying engraving. ute mark, the paper is carefully removed, a fresh 
VA The Steady Mass.—The fundamental part of the in- sheet put in place and smoked, and the clock wound. 
d strument is a horizontal pendulum, whose function First the beginning of each hour is marked, and on 
ld it is to remain at rest during an earthquake, The the top line a mark is made at every tenth minute. 
it mass is a sheet-iron drum, A, full of gravel, weighing The date, ratio of magnification, and clock error are 
dd about eighty pounds. This is fixed securely to the also noted, All these are scratched in the soot on the 
ly end of a one-inch iron pipe, 2, whose other end rests, sheet. The record is then fixed by brushing rather 
ll by a frictionless bearing C, against a solid wall. The A HOME-MADE SEISMOGRAPH. thin varnish over the back of the sheet. If a register 
n drum is also hung from the wall by a similar bearing is kept, at least the following data should be entered 
e at c’. The bearings are made as follows: The half- fastened to the table on which the recorder is mounted, in it: 1. Time of the beginning of first preliminary 
d inch machine bolts, B and B’, turn in nuts which are A screw thread of about thirty turns is formed on tremors, P’. 2. Beginning of second preliminary tre- 
: very firmly imbedded in the wall. In a slight depres- one end of the shaft with a soft brass wire, wound mors, P”. 3. Beginning of the first group of large or 
t sion in the head of B a quarter-inch bicycle ball, C, is spirally and soldered at each end. This thread en- principal waves, P’’. 4. Time of maximum motion. 
e set, with wax. Against this ball rests a polished, gages the upright, U, and drives the drum slowly 5. Amplitude of maximum motion. (Measured from 
hardened steel plate, D, slightly concave, which is forward as it rotates. The clock is an ordinary one- position of rest of pen to extreme of motion to either 
1 tacked to the hardwood plug driven into the end of dollar lever clock, It is firmly fastened on the block side. This should be divided by the ratio of magnifi 
the pipe Z. The upper bearing ball, C’, is set in a V, on the table, so that its axis is exactly in line cation of the lever J.) 6. Period at time of maximum. 
; depression in the bent bar F (11%4x %-inch iron) with that of the drum T. The L-shaped iron wire X (1. e., time from one crest to the next of the largest 
f which is firmly clamped to the wall by the bolt B’. is soldered along the minute hand, and also to its waves.) 7. Time of end of yrincipal portion. 8, End 
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The concave steel plate D’ is cemented to the iron 
stirrup G. The other end of the stirrup is formed 
into a hook, over which passes the suspending wire, 
W, whose ends are fastened to the ends of the rod 
H H’, which passes through the drum A. 

Adjustment of the Steady Mass.—By tapping the 
bar F to one side or the other, the bearing C’ is 
brought exactly over C, so that the pendulum swings 
out perpendicular to the wall. The bolt B is then 
turned in or out, to regulate the period of the swing. 
The pendulum, when disturbed, should swing back 
and forth once in forty or fifty seconds. Turning 
the boit B inward shortens the period, turning it out- 
ward lengthens it. If B is too far out, the pendulum 
will not swing back and forth, but will swing clear 
over to either side. As it is impossible by moving 
the plate F to adjust the pendulum very exactly, a 
weight, Z, of two or three ounces, is hung by a long 
thread against the strut FE a few inches from the 
bearing. The support from which this weight is hung 
can be adjusted, so as tO bring more or 
less pressure on the strut as needed. 

Multiplying Lever and Recording Pen. 
—To the steady mass is connected the 
short arm of the multiplying lever J. 
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bushing and pivot, so that it will rotate rigidly with 
the minute hand. The long arm of the L is parallel 
with the axis of the drum, and is engaged by a fork 
soldered to the end of the shaft. Thus the drum 
rotates with the clock, but moves gradually along its 
axis. On the drum is wrapped a sheet of white glazed 
paper, held in place by an open ring of spring wire 
slipped over each end of the drum. The paper is 
blackened by revolving the drum over a large, smoky 
flame, such as a kerosene torch. 

Important Details of Construction—Exact dimen- 
sions are unimportant. The drum A is one foot in 
diameter. The following points, however, are of vital 
importance: 

1. The wall from which the pendulum is hung 
must be exceedingly solid. If possible it should be 
below ground, and not subject to great and changing 
strains. A lengthwise displacement of the millionth 
part of an inch in the upper part of the wall makes a 
perceptible jog in the record, Short-period tremors, 





The short arm consists of a bit of brass 
wire, No. 12, three inches long. It is 
inserted into the cork J (Fig. 3) which 
serves to join together the tvo arms of 
the lever and their pivot, HZ. At one 
inch distance from the pivot the brass 
wire is fiattened slightly on top, and a 
conical depression is made in it. In this 
depression rests one point of a link, L, 
of fine piano wire, shaped as in Fig. 2. 
The other end of the link rests in a 
Similar depression in the brass bar M, 
Which lies on the pendulum drum. 
This link communicates any motion of the drum to 
the short arm of the lever J. The long arm of the 
lever is a stout straw. fourteen inches long. ‘The 
Short arm should nearly balance the long one; if 
necessary, a drop of solder may be added at the end 
of the wire. At the end of the long arm is a cross- 
Piece, Q (Fig. 4), of aluminium foil, whose two ends 
are bent up to form a support for the needle, V’, 
whose pointed ends rest in depressions in the foil. 
A piece of No. 24 aluminium wire is given two turns 
about the needle V’, and cemented to it. One end of 
the wire, an inch long, is ground to a conical point, 
8, and bent downward so that the point rests on the 
drum 7. The other end is bent up and to one side, 
and cut off half an inch long. A drop of wax, R, 





A DIAGRAM OF THE BOKHARA EARTHQUAKE RECORDED BY THE HOME-MADE 
INSTRUMENT AT HARPOOT, 1850 MILES AWAY. 


however, such as machinery or cars near by, do no 
very serious harm, 

2. The steel bearing plates, D and D’, after being 
shaped with a smooth, slightly concave surface, should 
be tempered file-hard, and then the bearing face highly 
polished with leather and fine emery. 

3. The bearings of the lever J, the link L, and the 
stylus RS must be very perfect. The points of the 
needles, K and V’, and of the link ZL must be per- 
fectly sharp and smooth. The conical depressions in 
which they rest may be made by pressing into the 
metal a sharp-pointed awl with a whirling motion. 
In regions where sharp earthquakes are sometimes 
felt these depressions should be rather deep, to pre- 
vent the points flying out. The needle K must be 
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of succeeding tremors. 

Locating a Distant Eartliquake-—The writer has 
been able, in the case of lerge, distant earthquakes, 
to announce the general tocation of the shock at once, 
from the records of the seismograph. Two elements 
are needed for this—the distance and the direction. 
As the first preliminary tremors travel much faster 
than the main, large waves, the difference in time of 
their arrival gives a measure of the distance of the 
origin. Various formul# have been computed for this, 
some of them very complicated. The writer has found, 
however, that a uniform rate of three degrees ver 
minute is not far from the:truth, for al) distances; 
that is, for every minute that elapses between the 
beginning of the first tremor! P’ and the beginning of 
the first group of large waves P’’, measure three de 
grees of distance on a great circle of the globe, That 
will generally give within ten per cent of the correct 
distance. 

To determine the direction of an origin, a singte 
horizontal pendulum is inadequate. There 
must be two, st at right angles to one 
another, so that by compounding the two 
co-ordinates thus given, the artuai dire 
tion of the ea:th’s movements may be 
seen, The diagram Fig. 5 shows one 
method of bringing the records of two 
pendulums on cne recording drum. The 
short arm of eech recording lever is set 
at an angle of 135 deg. to the long arm 
thus >dringing the long arms parallel, 
as shown. One pendulum hangs north 
and south, and records motions of the 
earth east and west, while the other 
records motions north and south. To 
determine the direction of au earthquake 
origin, attention need be given only te 
the very first one or two waves of the 
preliminary tremors. It is known that the first prelim! 
nary tremors are waves which, like sound waves, meve 
in a direction parallel to the line of propagation, whiie 
the main waves have a motion at right angles to this, 
like light. The latter, however, are exceedingly com- 
plicated waves, while, so far as the writer has ob- 
served, the first preliminary tremors always begin 
with a very slight motion sway from the point of 
origin, followed by a considerably larger swing toward 
the origin. So that whenever the beginning of these 
tremors is strongly recorded it is possible, by com- 
paring the north-south and ‘east-west components of 
these first motions, to ascertain the direction frem 
which the waves have come. This, with the distance, 
marked out (on the great cirvle) on a globe, gives the 







Makes this short arm nearly balance the point. Thus exactly vertical. approximate location of the earthquake, 
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N. B.—The writer wishes to acknowledge the assist- 
ance, in constructing this s« gra if Prof. Mar 
vin, of the Weather Burea it Washington, and Prof 
Milne, of the Britis Association Seismological Com- 
mittes Both of these gentlemen have very courte 
ously answered quest $4 the general construction 
or such instru 


A SIMPLE METHOD FOR MAKING A COILED SPRING. 


r GOAN 
Get a metal rod the same diameter as the spring 
desired: drill a hole near the end to admit end of 
re Give the wire two or three turns around rod, 
turns according to the desired pitch 
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A SIM?LE METHOD FOR MAKING A COILED SPRING. 





Clamp it between two blocks of hard wood in a vise, 
having the rod in the direction of the grain of the 
wood. Revolve the rod by means of a monkey wrench 
fitted on flattened end of rod The wire will follow 
in and wind a spring as true and perfect as though 
it had been wound with a lathe 


A HOME-MADE WIMSHURST MACHINE, 


BY U in RA ALLEN 

I became acquainted with two students, who were 
each intending to build a large Ruhmkorff’s induction 
coil for experimental purposes I was taking the 
Screntivic AMERICAN at the time; and had been read- 
ing about the Wimshurst machine. I noticed that it 
is very simple and cheaply made when compared to 
a large coil I told the young men of it, and showed 
them the papers, and asked them why they did not 
build Wimshurst machines instead of coils After 
several visits to their workshop and continued efforts 
to get them interested they turned the tables” on 
me and said Why don't you build a Wimshurst ma 
chine?” And then they began to “rub it in” and 


repeat all I had said to them, and also hinted that I 


could not make one that would spark at all. I saw 
1 would either have to build a machine or admit 
defeat and stand the laugh So I went to work to 
build one I did not go strictly according to the 
directions as laid down in the Screnriric AMERICAN 
Surriement? No, 548. I built the frame of oak, made 
the bosses of pine, got the two glass disks cut, 12 
inches in diameter, used brass foil with brass hemi- 


for sectors, sixteen 
bottles for Leyden jars I 
used Welsbach gas lamp chimneys (the straight kind), 


spheres (tack heads) soldered on 


on each disk Instead of 


tinfoil in the middle, keeping it 11%4 inches 


putting the 

















A HOME-MADE WIMSHURST MACHINE. 
from each end, and then I put the posts that support 
combs and terminals right through the chimneys 
The posts are of hard rubber. I bored a hole into the 
end, and the stem of the brass balls which con- 
the combs and terminals into it, and poured 
melted sulphur around it til! the hole was full, and 
it makes a good fastening. The combs are connected 
to the inner coating of the Leyden jars. In place of 


the 


put 
pects 
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simply connecting the outer coatings of the jars to- 
gether put two tubes into the frame 
in such a manner that I. can connect them by putting 
tube, or I disconnect them by 
and then put in hand bolts 
I can also put wire in, and 


with a wire, I 


one 


the 


the plug in can 
other, 


like 


putting it in 
or any connection I 


run it to display designs made by tinfoil strips cut 


at the places where the sparks are wanted to make 


the design or letters, etc. I used oak driving pulleys 


and leather cord belt. I get a 14-inch spark when 
the outer coatings of the jars are connected. I pho- 
tographed the machine, spark and all, by pulling 
down the window shades, opening the camera, and 


then turning the machine till it sparked several times, 
the raising the window shade, and 
taking a picture of it in the daylight. 

The students made their coils, but one of them 
broke down in three months and had to be rewound. 


closing camera, 


A BLACKSMITH’S NAPKIN RING. 
A blacksmith 
with a 


friend recently presented the writer 
ring, which he had 
made old steel shovel. A strip of steel was 
cut the proper length and width. The two ends were 
tapered down until their combined thickness was equal 
to the thickness of the body of the ring, which was 
bent into a cylindrical shape, and held in position 
by means of a piece of iron or steel wire wrapped 
around the outside. Since the was too thin to 
be welded, on account of losing the heat too quickly, 


very neat dinner napkin 


from an 


steel 








A BLACKSMITH’S NAPKIN RING. 


the two ends were brazed. A thin flat piece of copper 
wire was put over the joint, and the ring placed upon 
As the ring 
became hot, a pinch of powdered borax was thrown 
the bringing the 
copper wire to the melting point, when the ring was 
quickly but carefully taken from the fire and dipped 
pail of water. The surface of the ring was 
bright, sent to a silversmith to be 


the fire, with the joint nearest the heat. 


along inside of it, over the joint, 


into a 
cleaned up and 


plated. 


AN UNBREAKABLE LEYDEN JAR. 
tin 
Leyden 


Two ordinary cans may be used to make a 
jar, has the advantage of 
being unbreakable, according to Kosmos. 

Select that the diameter of the one 
exceeds about one-half inch. 
Cover the bottom of the larger tin (inside) with a 
disk of rubber or varnished cardboard. To the bottom 
of the smaller tin (on the outside) solder a piece of 
iron or copper wire, bent into a hook at the tip, or 
else ending in a ball. Around the smaller tin wind 
an old rubber plate or several layers of silk rags or 
well-varnished parchment, folding this insulating layer 
the tin over the edge, an inch or more. 
smaller tin, with 


serviceable which 
two tins such 
that of the other by 


into 
Place the 
down, in the larger can, and the Leyden jar is com- 


down 


thus insulated, the edge 


r Can 


lusulating Layer 


Inner Can 














AN UNBREAKABLE J.EYDEN JAR. 


pleted, ready to be charged from a frictional machine 
or an electrophorus, 
The inner tin should stand out‘an inch or so above 


the outer can, to prevent sparks from passing over. 


A SIMPLE FOOT-POWER COMPOUND GRINDER. 
BY A. E, OSBORN, 

As there may be some amateur mechanics (particu- 
larly automobilists) who do not possess a grinding 
and polishing machine, although they would find such 
an appliance of considerable use, it is thought that 
the accompanying description and illustration of a 
machine made by the writer in about an hour’s time 
and at practically no expense, might be of interest. 
The cheapness and ease with which it can be made 
are due to the utilization of certain parts of a bicycle 
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(which is usually available or can be obtained for a 
small sum second hand) for the driving mechanism, 
and to the employment of a convenient work bench 
or strong table as a stand. The bicycle should have 
as high a gear as possible (it is not injured, and 
can be reassembled and used on the road again) and 
should have its front wheel, forks, handle bar, and 
back tire removed. In order to support the remain- 
ing parts, two boards about 14%, x4 inches, reaching 
from the floor to the top of the bench, should be pro 








rey | 





LT oe | 


DIMENSIONS OF THE GRINDER HEAD. 


vided, 
from 


and these should each be drilled 16 
the bottom with a hole of a size to fit 
on the nuts on the ends of the rear axle. These 
boards should be nailed to the floor on each side of 
the rear wheel, and nailed to a board at the top, so 
as to clamp the bicycle frame tightly between them, 
with the axle in the holes previously mentioned. This 
board should be firmly fastened to the top of the 
bench, and should be long enough to bring the grind- 
ing wheel in a convenient position, while its width 
should be sufficient to cover the tops of the axle sup- 
ports. An upright board should support the head of 
the frame, so that the pedals will clear the floor by 
about 2 inches. The grinder head, used with this 
foot-power device, consists of a block of wood about 
3x3 inches fastened firmly on to the top board by 
nails or screws, and of sufficient height to bring the 
grinding spindle to the desired position, a brass bush- 
ing which is of about %-inch iron pipe size tightly 
fitted in a hole in the top of the block, a grinding 
spindle, and a grooved wood pulley. The spindle is 


inches 
tightly 


the only piece requiring lathe work, and even this 
may be eliminated by using a straight rod (the bush- 
ing tube being of a size selected to fit it) and very 


carefully threading it with a %-inch 12 die for the 
collar and clamping nut. It is, however, much more 
satisfactory to have a turned spindle, as it can then 
be made a better fit im the bushing, and the inner 
collar and part carrying the wheel can be turned true 
with this bearing surface. The part of the spindle 
that goes into the inner collar should be made a drive 
fit in the collar, and the latter should be turned while 
in place on the spindle. A nut and large washer 
should be provided for clamping the grinding wheel 
on the spindle. The other end of the spindle is 
formed with a threaded taper for polishing and buffing 
wheels, although it would be cheaper to leave it blank. 
It could also be arranged to carry a second grinding 
wheel if desired. The pulley which goes on this spin- 

















A SIMPLE FOOT-POWER GRINDER. 


dle is cut (if possible turned) out of a piece of hard 
wood, and is bored so as to make a tight fit on spin- 
dle, If it should show any tendency to slip, a set 
screw can be run through it and against the spindle. 
This completes the machine with the exception of @ 
%-inch leather belt, a grinding wheel (% x 6 inches is 
a good size) and, if desired, a tool rest which can be 
rigged up around the wheel. 
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RECENTLY PATENTED INVENTIONS, 
The Inventions described in this De- 

partment were Patented through the 

Scientific American Patent Agency. 





Electrical Devices, 


265 








 arum the clothes to be washed are placed. 


The buckets are formed by means of curved 
plates extending the whole length of the drum 
and at a certain distance from the same and 


connected to the drum by means of radial 
plates. 

CONCENTRATOR.—R. H. MANLEY, Stock- 
ton, Cal. The object of the invention is to 
provide a concentrator for separating heavy 


| materials from lighter ones, such as gold from 


| time 


TROLLEY POLE CATCHER.—J. H. WaAt- 
KER, ! gton, Ky The invention is an im- 
prov on a trolley pole cateher previously 
invented by Mr. Walker. It consists of a car- 
riage mounted to slide along a horizontal rack 
on tl ir roof and links connecting this 
earri with a sleeve that rides on the trol- 
ley p The device will yield sufficiently to 
perm t adjustment of the trolley pole to slight 
inequalities in the wire; but if the trolley 
whee 1ould slip from the wire the parts will | 
operate to arrest the upward movement of the| 


trolley pole. 


Of Interest to Farmers, 


CULTIVATING MACHINE Cc. Soittsz, 


New York, N. Y.. The invention relates to the 
cultivating machine of the type drawn by 
hor The operator walks alongside of the 
machine and manipulates a handle to guide 
the general direction of travel The machine 
is fitted with pairs of cutter disks, with hoes 
between each pair, and the operator may move 
either the hoes or the cutters, or both into 
engagement with the ground. He can also 
adjust the depth of cut of the hoes or disks 
at will 

HARVESTER.—C. F. Biakes.er, Rapatee, 
Ii! rhis harvester is equipped with a draft 
mechanism that greatly reduces draft strain 
by enabling the direct transmission of pro- 
gressive movement from the main driving trac- 
tion wheel to the other ground wheel that 
supports the outer end of the grain table, 
thus causing the ground wheel to travel with 
the same speed as that of the traction wheel. 


Heating and Lighting. 


STOVE BASE.—J. SuHaron, Canaseraga, N. 





| 


| 


| BERG, 


Y. The object is to mount a stove base upon 
ci in such a way that the castors are 
normally in a withdrawn or inoperative posi- 
tion, at which time the weight of the stove 
base rests upon the legs When desired the | 
castors may be brought into an operative po- 
sition so that the stove may be moved conve- 
niently 

BOILER.—W. 8. Hawtey, Landing, N. J. 
The invention relates to that type of boiler in 
which the water is contained in a plurality 
of superimposed communicating sections in- 
closed in a casing, the products of combustion 
being caused to pass back and forth between 
the sections to heat the same. The object of 
the invention is to provide improvements where- 


by the space between the sections may be 
readily cleaned, the water in the 
effectively heated, and the 
effectively supported. 


more 
lowermost 
series 


section more 


of sections more 


Household Utilities, 


Lioyp, Utica, N. 
designed for hold- 


HOLDER.—E.izapetu L, 
Y. This holder is especially 
ing bed clothes in place on the bed, but it may 


) heads, 


also be adapted for clamping fabric generally 
and thus may be found useful as a_ towel! 
holder, or as a clamping device for hose-sup- | 


porters and the like. The jaws of this holder 
are in the shape of rings, of which will 
pass within the other, pressing the fabric into 
and thus securing it against dis- 


one 


cup-shape, 
placement. 
PAN HOLDER AND STOVE LID LIFTER. 
B. Kess_er, Cabinet, Ohio. This device may 


be used either as a holder or handle for pans, 


or as a stove lid lifter. The handle is fitted | 
with a shank which terminates in a toe adapt- 
ed to fit the slot of a stove lid. This toe 
may also be fitted into a fork which may be 


passed under a pan while a catch on the han- 
die serves to grip the rim of the pan. 


Machines and Mechanical Devices, 
FOLDING BELLOWS PEDAL. — C. 8. 
Wricut, Grand Haven, Mich The invention 


relates particularly to automatic player pianos 
and provides an improved folding bellows pedal 
the piano to 
quickly move the bellows 
pedals into position or fold them into 
inactive position to allow the player to use the 
action pedals when playing the piano by hand. 
MUSIC LEAF TURNER.—J. W. ALBIN, 
Babylon, N. Y. The mechanism is adapted to 
support music on a musical instrument 
and turn the sheets. The 
anism also serves to return all the 
simultaneously to their original position so as 
played over again. 


permit the user of 
and 


active 


arranged to 
conveniently 


sheet 
successively mech 
sheets 
to permit the piece to be 

ATTACHMENT FOR TALKING MACHINES. 


Cc. Marretcock, Oroville, Cal. The particu 


lar object of this invention is to provide an 
attachment for a machine known commer 
cially as the B. C. graphophone. The attach- 
ment is designed to increase the delicacy of 
adjustment between the record and the stylus 
needle and also to increase the general effici- 
ency of the apparatus. 

WASHING MACHINE.—T. C. SOrensen, 


The invention provides 
an arrangement in connection with washing 
machines of the kind that of a firm 
easing containing the washing solution, within 
which revolves a perforated drum provided 


Copenhagen, Denmark. 


consists 


with buckets on its outer surface into which 





| bearing 





sand, or extraneous matter. The device is ar- 
ranged to allow of effectively treating a large 
quantity of material in a comparatively short 
with or without the use of water. 
TAKE-UP FOR LOOMS.—B. Wernrien and 
F. C. MartHews, Pompton Lakes, N. J. The 
device serves to draw fabric such as a ribbon 
from the loom, and it is practically impossible 
to release the fabric from this device owing to 
its novel construction, hence the possibility of 
slackening the warp with the danger of inter- 


fering with the operation of the weaving is 
obviated. The take-up leaves the front of the 
loom entirely free and unobstructed and does 
away with the cumbersome wooden frame usu- 
ally employed. 

DIGESTER.—C. EpGrrron, Philadelphia, Pa. 
The invention relates to digesters of the type 
in which an outer containing vessel is pro- 


vided interiorly with a rotating perforated re- 
ceiver suspended within 
means of trunnions, and provided with gears 
for rotation within the stationary container. 
The invention relates particularly to a novel 
construction of receiver and container, such as 
will facilitate the discharge of both solid and 
liquid matters. 

APPARATUS 
TERS.—T. B. 
operation 
sary to 
outflow 
supply 
register on 


the outer receiver by 


FOR TESTING FLUID ME- 
Dornin, Norfolk, Va. In the 
of testing water meters, it is neces- 
temporarily up the inflow 
nipples to a supply pipe so that the 
flowing through the meter will 
the dial and then discharge into a 
tank where the of water is 
compared with the registration the dial. 
rhe present invention simple con- 
struction whereby a 


couple 
water 
measuring volume 
on 

provides a 
large number of 
connected with 
that all the me- 
Mr. Dornin has 
on another construction 
which performs the same office of permitting 
a number of tested at the same 
time. 

HAND SCHOOL-LOOM.—Brarrice E. Linp- 
Faribault, Minn. The invention relates 
to kindergarten looms and is improvement 
upon previous patents by the inventor. 
The present improvement consists in arranging 
the 
open and change the shed for the passage of 
the shuttle or needle used for carrying the weft 
through the open shed. 


WOOD-BORING MACHINE GUARD.—E. R. 
KinG, Memphis, Tenn. Operators of wood-bor- 
ing machines frequently injured or their 
clothing is torn by contact with the rotating 
or clamping screws of the boring bits. 
To prevent such accidents, Mr. King has de- 
vised a skeleton guard which entirely incloses 
the bit proper and the rotating spindle head. 


meters 


may be simultaneously tight 


joints to the supply 
tested at 


also obtained a patent 


pipe, so 


ters may be once, 


meters to be 


an 
same 


are 


Prime Movers and Their Accessories, 


LUBRICATOR.—J. Norrne, Elkton, South 
Dakota, This lubricator is of the four-speed 
type adapted for use on engines and is so con- 
structed that when the engine is started a 
pressure is placed on the oil in the reservoir 
and the oil is mechanically forced through a 
suitable pipe into the steam chest or other 
portion of the engine requiring lubrication. 


WAVE MOTOR.—R. Craric, Los Angeles, 
Cal. This motor is adapted to be operated by 
the rise and fall of waves of the The 
invention provides novel details of construc- 
tion adapted to effect the positive and con- 
tinuous conversion of the force of the waves 
during their rise and fall into a rotary motion 
of a driven-shaft for the actuation of other 
mechanism. 


sea. 


Rallways and Their Accessories, 


CAR WHEEL.—T. M. Crepar, Fargo, North 


Dakota. The object of the invention is to pro- 
vide a simple, strong and inexpensive car 
wheel, adapted to be mounted with another 


similar wheel rigidly upon a car axle and hav- 
ing means for permitting the independent 
movement of each wheel rim in rounding curves. 
The rigid with the axle, 
while latively thereto, 
interposed be- 


section is made 
rim is 
or rollers 


sections. 


hub 
the 

balls 

the 


movable re 
being 
tween 
FURNACE.—W. N. 
York, N. Y. This adapted par- 
ticularly for heating tires or other 
bodies, and comprises an improved wall struc- 
ture for the furnace with means for delivering 
the heating medium to the interior thereof. 
The inlet through which the hot gases from 
the burner pass into the furnace is constructed 
to give a uniform distribution of heat. 


RAILROAD TIE.—R. L. Bower, Blandburg, 
Pa. The invention provides a metallic tie ar- 
ranged to prevent movement of the tie In the 
direction of its length, that is, transversely 
to the roadbed, thus rendering the tie eminent- 
ly useful on curves and other places subjected 
to great force by passage of heavily loaded 


HEATING Best, New 
furnace is 


railroad 


and | 


loom to permit the weaver to conveniently | 











MBANS FOR CONNECTING PARALLEL 
RAILROAD RAILS.—V. A. Wuurts, Aliceville, 
Ala. The invention provides means for con 
necting the parallel rails of railroad tracks 
whereby they are held rigidly spaced apart at 
the required distance, so that separation of the 
rails is impossible. The invention also in- 
cludes means for connecting the meeting ends 
of railroad rails and holding them in rigid 
alinement. 


CAR STAKE.- 





-N. E. Gacnon, Woodland, 
Wash. This car stake belongs to that class 
of stakes adapted for application at each side 
of a flat car on which logs are loaded. The 
improved stake is arranged to be applied to the 
sockets generally found at the side of such cars, 
or it can be fastened thereto in various other 
ways. 


Of General Interest, 
LUBRICATING CUP.—C. Stewart, New 
York, This oil cup is of air-tight construc- 
tion with an outlet below the normal liquid 
level, and is provided with an air inlet which 
may be adjusted to control the admission of 
air so as to govern the flow of lubricant through 
the outlet. 

HARNESS BUCKLE.—L. L. Rounps, Orange, 
N. J. The purpose of the invention is to pro 
vide a harness buckle, more especially adapted 
for use on a saddle girth, and arranged to per 
mit a rider to pull the saddle girth tighter 
without dismounting. Means are also pro- 
vided to prevent the buckle from opening acci- 
dentally. 

FIRE-NOZZLE ATTACHMENT FOR 
VALVES.—J. D. Scuimrecon, Jersey City, N. 
J. A combined faucet and fire nozzle is pro- 
vided by this invention. The handle of the 
faucet is fitted with a nozzle which may be 
rotated thereon and the handle also may be 
rotated on its axis to direct the 
suing from the nozzle to all portions of 
room or compartment. By means of a 
screw the handle may be from 
gagement with the stem of the faucet 


stream is 
the 
set 
released en- 
valve 








or fast trains. 


and the water will then flow through the 
handle and out of the fire nozzle, 

ADVERTISING APPARATUS.—J. Rerx, 33 
Boulevard des Batignolles, Paris, The 
invention consists in providing a pair of®paral- 
lel wires which may extend around the 
or on the front of a building. Suspended from 
these wires, which receive current from a source 
of electricity, is a carriage provided with a 
motor which causes it to travel along the wires, 
and a procession of luminous letters which are 
also suspended from the wires are 
to the motor carriage. 


France. 


house 


connected 


FOUNTAIN BRUSH.—H. Kapusnin, New 
Rochelle, N. Y. This fountain brush is de 
signed to contain an acid or other cleansing 


liquid to permit of using the brush for clean 
ing type, textile fabrics, and other articles 
and materials. A special form of slide valve 
is provided which controls the flow of the acid 
to the bristles. 

IMMERSION REGULATOR PARTICULAR- 
LY ADAPTED FOR TORPEDOES.—A. E 


Jones, Fiume, Austria-Hungary. The inven 


tion has for its object to improve the immer- | 


sion regulators used on self-propelled tor 


pedoes in which the combined action of a hy 


drostatic piston and a pendulum is employed. | 


The invention relates particularly to diminish 
ing certain resistances at the joints, thus as 


suring the operation of the device under all 
conditions. 

FLOWER STAKE.—W. Hensnaw, Spring 
field, N. J. This stake or support is adjust- 


able to suit plants of different sizes and has a 
special construction facilitating the attachment 
of the stake to supporting wires such as are 
used by florists for holding the plants in an 
upright position when they are being sprayed. 


BOTTLE.—J,. A. Garrney, Brooklyn, N. Y. 
The bottle belongs to that class of non-refillable 
bottles in which a loose grooved stopper is 
held in the bottle neck in such manner as to 
permit outflow of liquid when the bottle is in 
verted, but which normally seats downward in 


such position as to prevent ingress of liquid 

FASTENER.—L. F. Hammer, Omaha, Neb 
This fastener is adapted for use on fences, 
cribs, or the like, for removably supporting 
cross boards, panels, ete., in position. The 
fastener is rotatably mounted on its sup 


port and may quickly be moved to such posi 
tion as to permit the removal of any one of 
the cross boards without deranging those re- 
maining in place, 


CHAPLET AND SHRINE OF THE HOLY 
ROSARY.—W. Henpetcx, New Haven, Conn. 
The object of this invention is to provide an 
improved chaplet and shrine of the Holy 
Rosary arranged to successively display pic- 
tures of a religious character, one at a time, 
and in proper order, according to the intended 
devotional exercise. 


APPLIANCE FOR RELEASING 
Cc. L. Bevins, Jamestown, R. I. 
has invented an improvement in appliances 
for releasing boats, especially lifeboats from 
the davits of vessels, docks, and other elevated 
places. The invention provides means oper- 
able to simultaneously disconnect both the bow 
and the stern of the boat whereby the danger 
of launching is materially diminished. 


WATCH.—J. T. Penpiesvry, 12 Thorniley 
Brow, Manchester, England. The invention re- 


BOATS.— 
Mr. Bevins 


dust-proof cover which will permit the re 
lator to be altered without removing the cover. 
The cover is preferably made of celluloid. 








Nortr.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name «of the patentee, titie of 
the invention, and date of this paper. 























Full hints to correspondents were printed at 
the head of this columr in the issue of August 
Sth, or will be sent by mail on request. 


the 


process to 


(10888) J. L. M. asks: What is 
most practical and expensive 
produce, as near as pessible, an absoluté vac- 
uum in a chamber containing about four cuble 
feet? Will it require a greater capacity of 
power to empty a large than it will a 
smaller one? A. To exhaust so large a space 
it will be necessary to mechanical air 
pump. It is not possidle to produce an also- 
lute vacuum by any means of exhaustion It 
will, however, not require any greater power 


least 


space 


use a 


to empty a large reservoir, It will requize 
more time. 

(10889) E. V. V. writes: I have had 
some little trouble In convincing a man that 
ice forms on the bottom of a running stream 
of water, but having seen the same I know I 
am right. Would you kindly answer same in 
your valuable paper? A. Anchor ice is often 
to be seen fastened to the stones on the bot 
tom of a stream, and also to the timbers 
around a_ mill. Very frequently milis are 
stopped by the anchor ice during a very cold 
snap. 

(10890) B. H. G. asks: Please inform 
me through your Notes and Queries the prin 
ciple and details of the radiometer? A. The 
radiometer is a heat instrument. Light has 
no connection with it. It consists of a glass 
globe, usually about two inches-.in diameter, 
exhausted to a suitable degree Within is a 
steel pivot upon which revolves a cross arm 


carrying four vanes of aluminium, one face of 


which is blackened by carbon. When heat fails 
upon the vanes the tlack faces 
than the bright and are hotter 
of air coming in contact with 


absorb 
The molecules 
the black faces 


more 


are heated more than those coming in contact 
with the bright faces and rebound with mere 
force. The reaction of this rebound causes the 
vanes to revolve with their black faces in the 
rear. The globe itself has been made to show 
a tendency to rotate ‘n the opposite direction 
to the vanes, this being due to the bombard- 
ment of the inner surface of the ginss by the 
stream of molecules which rebound from the 
vanes. Thus the radiometer is a heat engine, 
transferring heat from the black side of the 
vanes to the surface of the glass opposite A 





of the phenomen 
price $3.75 by 





satisfactory explanation 
given in Barker’s “Physics,” 


mail. See also SupPLEMENYTS 13, 37, price ten 
cents each 2. Plesse state also whether en- 
|ergy exists in light, and to what extent. A 
| Light and heat are now classed together as 
radiant energy by scientists, and the energy 
of both is measured by absorbing some ma- 
terial and determining the heacing effect it 
produces, The energy of light as light hae 
not been measured by any mechanical effect 


which it 
(10891) 
concerning sodium silicate. 
| glass) is 
} gether carbonate of soda and sand, or by 


ean produce. 

C. M. A, asks for information 
A. Silicate of soda 
prepared hy 





(or soluble fusing to 
botl 
ing flints in caustic soda under great 
| It is but 
in five or boiling water, 


preasure 


soluble in cold dissolves 


times its 


not water, 
six weight of 


It is employed in the manufacture of soap, in 
fixing colors, in preserving stones from deray 
In admixture with other silicates, silicate af 
soda occurs in glass; and it (equally with ail! 
cate of potassa) imparts the property of vis 


cidity before fusion to such mixtures, which is 


of great value in the working of glass, 
(10892) J. N. P. says: 1, Why and 
how does water put out fire? Why does the 
water have the same effect whether hot or 
cold? A. Water puts out a fire by reducing 
the temperature of a flame below the potnt 
of ignition, and is especially efficient for this 
purpose because of the large amount of hea 
that is required to turn it into steam it Is 
almost as effective when hot as when coid, be 
cause of the great amount of latent heat ta 
the water. 2. Does the sun shining directly 
on a cooking stove have any effect upon the 
cooking? Does it lessen the baking im any 
way? If when shining on a fire in an open 
grate, does it reduce the heat? A. The sun 


shining directly on a stove or fire In an open 
grate tends to increase the temperature 
slightly, just as it tends to increase the tem 








perature of any other object. The bright sun 
light, however, may make the fire 
brilliant, and therefore appear to give 
less heat. This effect, however, is deceptive. 

(10893) W. B. H. writes: I was given 
a question in a recent examination that the 
examiner stated was proved in a copy of your 


appear less 


out 








lates to dust covers for the movements of 
watches and provides a simple and efficient 





magazine; but he could not state the date the 
example appeared nor prove it himself. The 
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in making experiments to this end 








have 41.47 feet per ohm, and No. 16 ordinary | of 
‘ The tinsel will not be continuous, nor | 
be in contact with the sides of the) 
Would it do to shellac the inside up to] 
height and shake in bronze powder? 











= 


in placing the tinfoil properly in 
the foil into strips of two inches or thereabout 
Apply the paste to the 
is the converting of the 





| 


in with forceps or in any other convenient 
| manner, and bring it to its place and rub it 
down with a dry brush with long bristles, 
4. I have made a Wimshurst machine with 18- 
inch plates, but can only get a spark of % 
inch. Is this all a machine of that size ig 
capable of, or have I made some mistake in 
construction? A. The spark is not long when 
a Leyden jar is not used And indeed when 
the jar is used, its effect is to render the dis. 
harge intense rather than to lengthen the 
spark 

(10910) M. O. C. asks: Can you in- 
form us how to copper common iron castings 
without a battery so they will not rust, or 
how to whiten them by dipping? A. To copper 
iron castings, the articles must be made per- 
fectly clean, and then dipped in a solution of 
1% pounds copper sulphate in water to which 
1 ounce sulphuric acid has been added. They 
are then washed and dried. 

(10911) W. H. asks: Please give me 
the best formula for a Gry primary battery, 
\. One of the best dry cells is said to be 
filled with the following mixture Oxide of 
int 1 part by weight; sal-ammoniac, 1 part; 

ister of Paris, 3 parts; chloride of zinc, 1 


par water, <2 parts 

(10912) F. J. R. says: Hearing there 
is a certain tree which grows in salt water, 
please give me the name of said tree. A. There 
are a number of trees which will grow in salt 
water, of which perhaps the best known is 
the mangrove. There are many places in the 
tropics, notably in Papua, Borneo, Java, and 
other East Indian islands, where for miles 
there is no “coast’ in the ordinary sense of 
the word, vegetation being reached directly 
from the ocean some distance, often miles, be- 
fore solid ground is reached, forests of man- 
groves growing out of the shallowing sea, 
between which it is possible to cruise in small 
wats by innumerable sheltered waterways, 


locally known as “trusuns,” among the man- 
grove stems apd roots 

(10913) <A. G. asks: Kindly advise 
where I can procure the formula for calculating 
the horse-power of a 4-cylinder 4-cycle gasoline 
engine, cylinder 5% x 6 inches, 400 revolu- 
tions per minute. This is for marine engines. 
I need a certain power for an experiment I 
am trying, and find considerable difficulty in 
getting reliable data. A. There is no dif- 
ference between the formula for calculating 
gas engine horse-power and that for steam en- 

plan 
gines, namely, horse-powe1 n which 
33,000 

p the mean effective pressure I the 
length of the stroke in feet, a the area of 
the piston in square inches, and n the num- 
ber of effective strokes The last-mentioned 
point is the only one in which a mistake is 
likely 
double-acting steam engine (with steam acting 


o be made, Whereas in an ordinary 


on both sides of the piston) the number of 
effective strokes is double the number of revo 
lutions, in a 4-cycle gasoline engine taking 
gas only on one side of the piston there is 
only one effective stroke in four, i. e., the 
number of effective strokes is half the number 
of revolutions There is more difference be- 
tween indicated and brake horse-power in gas 
and gasoline than in steam engines, because in 
the latter the difference is only friction of 
the parts, whereas in the former it includes 
overcoming the inertia in the inspiration and 
exhaust strokes and compression of the gas. 
(10914) E. H. A. writes: All text 
books on physics will state that action and 
reaction are equal. Yet reaction applied records 
more failure than success Branca’s turbine, 
the little twirly-twirly sprinkler in the yard, 
reaction ship propulsion, have all proved that 





reaction is not equal to action The Pelton 
wheel is efficient because it is an action wheel 
mainly The only record of a reaction device 
being a success is the Avery steam turbine, an 
American invention. However, it seems to 
have been short-lived Of course, you stand 
ready to affirm that act and reaction are 





equal. Could you then shed some light on the 
weakness of all reaction? A. We regret that 
we are unable to take your view of the law of 
action and reaction. Perhaps the other form 
of statement might be plainer ‘The mutual 
actions between two bodies are equal and op- 
posite in direction.” The meaning of the 
statement is that a force exerted on any body 
is exerted by some other body, and this other 
| body experiences am equal and opposite force 
to that it exerts upon the body against which 
it acts. A bat strikes a ball The bat loses 
the amount of momentum which it gives to 
the ball. In other words, the ball reacts 
against the bat to the same amount as the 
|} bat acts upon the ball. This satisfies us, and 
it has satisfied mathematical calculations of 
forces and their effects for a very long time. 
We are unwilling to give it up till its place 
can be supplied with a principle better than 
this. 

(10915) C. A. 8S. writes: Referring 
to query 10860, ScrentiFIC AMERICAN, Septem- 
ber 26, 1908, will you allow me to suggest 
that the term “weight” is the source of much 
misunderstanding, as it is indiscriminately used 
in two senses? Generally and commercially, 
the “weight” of a substance is simply a meas- 
ure of the quantity of matter in the object 
weighed, In this sense it is always the same 
when weighed on the ordinary commercial 
scales, whether on, above, or under the surface 
of the earth. When “weight” is used in place 
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varies with the 
above query, he- 
altogether a dif- 
lever 
the 


gravity,” then it 
explained in the 


of “force of 
altitude, as 
in that sense, it is 
speaking, the 
machine, and 


cause, 


ferent thing. Generally 


scale is a matter-measuring 
spring balance is a force-measuring machine. 
The amount of matter as on a high mountain 


rmined by the lever scales; but the pull 
gravity on that same body is 
than it the surface 


as dete 
of the force of 
mountain 


. } 
less on the is on | 


of the earth, as determined by a spring balance | 
(a force-measuring machine, or dynamometer). 
A. We are not able to agree with your use 
of the word “weight” in two senses. The tent | 
books all use the word in the sense of “meas | 
ure of the force of gravity.” We do not know | 
any other scientific sense of the word. Mass | 


mat- 
The 


“quantity of 
invariable. 


is universally employed for 


ter,” which, as you say, is 


distinction might be made as you give it, but 
it is not in the scientific world and in the 
textboks which our youth study, and it would 
take too long to introduce it. The game is 
not worth the candle. We had better continue | 
to say mass when we mean mass, and weight 


when we mean weight. 

(10916) H. C. E. asks: In 
“to measure the velocity of 
tube,” we add to one-quarter the 
length of the resonant tube, 
diameter, which cor- 
one-half. Will 
affects the ex- 


the ex- 
periment sound by 
a resonance 
wave length or the 
a fractional part of the 
rection Lord Rayleigh gives as 
you tell me why the diameter 
and necessitates this correction? A. 
that a pipe is not an exact fraction 
of the wave length of its fundamental tone is 
determined by experiment, and the fractional 
part of the diameter or radius to be added as 
a correction can determined. It is 
true that the calculations are not exact, and 
the allowance for the correction” is not 





periment 
The fact 


then be 


“end 


entirely satisfactory. It is to be taken as 
nearer 0.6 than 0.5 of the diameter. The 
reason is found in the reflection of the waves 


from the yielding air at the open end of the 
pipe. This has the effect to move the node 
farther out beyond the end of the pipe. This 
effect is greater in a large pipe than in a 


small one, since there is a broader surface of 


air over the open end than in a small pipe. 
It is simple, then, to make the end correction 
depend upon the diameter of the pipe. This 
is discussed at some length in Poynting and 
Thompson's “Text Book of Physics,” Sound, 


108. | 
asks: Is there any 
interposed between a 
piece of steel that will 
prevent the attraction of one for the other? 
A. There is no which can be in 
terposed between a magnet and a piece of steel 
to cut off the action of the magnet upon the 
excepting a piece of iron, heavy 
enough to furnish an easy path for the lines 
of force of the magnet They will then take | 
the path through the iron, and will not reach 
the piece of farther away. Magnetism 
cannot be electricity can. 


pages 104 to 

(10917) R. F. K, 
that 
magnet and a 


substance can be 


horseshoe 


substance 


steel, heavy 


steel 


insulated as 


| of the 





ja needless 





above top of pole, 


would not protect a little telephone pole, 
barn? <A. We 
agree 


house or 
you are unable to 
use of heavy galv 


good would it do on 
regret that 
note upon the 


what 


with our 
anized wire as 


a lightning rod, and that we also find ourselves 


with your idea 
tall copper r« 
above the 
somewhat 


unable to agree 
lightning rod, the 
raised several feet 
minded to present a 
of these points from the standpoi 


As to points upon the rod, 
of Berlin, Germany, in 
scribing the failure of 
Leyden jar, he says: “If the 


we qu 


points t 


SUPPLEMENT 


of a suitable 
xl with points 
roof. We are 
full discussion 
nt of the most 


| recent articles by authorities upon the matter. 


ote Dr. Neesen 
1503. De 
o discharge a 





small charge of 


a Leyden jar cannot escape during the approach 


cup, the 
the air can surely not be 
way. Millions on 
leaves and twigs of a 
even in a forest it happens that 
struck by lightning. Conductors 
ean draw the discharge to 
other parts of the building. In 
this fact, intelligent makers of 
tectors have discarded the point 


diss 


etc., once 
1904, Perhaps it 
Later in the same article 
describes the network of wires 
efficient means of protecting oil t 
der mills, and approves the use 


carbon, 
published in 
notice. 


plates, roofs, gutters, 

danger of air 

would render the reliance upon 
|doubtful. Turning now to 


authorities, Maxwell proposed 


millions of points, 
forest, are 


themselves 


so highly esteemed.” 


some 


immensely greater discharges of 


ipated in this 
like the 
needed. But 
a single tree is 
without points 
from 
recognition of 
lightning pro- 
s of platinum, 
This we 
escaped your 
» the professor 
as the 
anks and pow- 
of metal ridge 


most 


and leaders, although the 
gaps in such parts of a building 


rather 
English 
to cover the 


these 


house with a network of wires, making it in 
effect a Faraday’s cage for protection from 
lightning. That so complete isolation is not a 
necessity in our country would prevent the use 
of this method here. Prof. Silvanus P. Thomp 
son and Sir Oliver Lodge, both of the highest 
authority, agree that iron is to be preferred 


Their rules are to 
Thompson’s “Electricity 
320, price $1.50. We quote for 
cipal although we printec 
not many years ago in the Scie 
caAN: “1. All parts of a 
of the 


to copper. 


points, 


should be same 


and with as few sharp bends or ¢ 


be. 2. The use of copper for lig 
extravagance. Iron 

Ribbon is slightly better than rc 
ordinary 
enough. 3. The conductor should 
merely at the highest point of a 
be carried to all high 
erect very 
feet above the roof, 4. 
should be independent o 
pipes. 5. Connect gas and water 
ally. 6. Insulate the 
walls, so as to 


provided, 


lessen the 


and Magnetism,” 


lightning 
metal, avoiding joints, 


galvanized iron telegraph wire 


points. It is 
tall pointed rods projecting several 
A good deep wet 


conductor away 
liability to 


be found in 
page 
you the prin 
1 them in full 
NTIFIC AMERI 
conductor 


omers as may 
htning rods is 
is far better 
mund rod; but 
is good 
terminate not 
building, but 
unwise to 


earth 
f gas or water 
pipes metallic 
from the 
lateral 


discharge to metal stoves and things inside the 


house. 7. 
iron crest ornaments, 
earth, but nat to the 


spouts, to € 


to the 


Connect all external metal work, zinc 


“ach other and 
lightning 


(10918) C. S. says: Which color on yes cia 
. 4 4 ductor. 8. The cheapest way to protect an ordi 
a window curtain will be the most effective 
, n , nary house is to run common galvanized iron 
in keeping out heat from the direct rays of; . 
- a ‘ telegraph wire up all the corners, along all the 
the sun? A. White is supposed to be the > A 
‘ ridges and eaves, and over all the chimneys; 
coolest color, that is, to keep out the most of . 
‘ . taking them down to the earth in several 
the heat of the sun, and therefore to be eool- | 


est for clothing and curtains. 

(10919) D. O. V. 
have a 
current 
220 volts at the 


| 
Suppose we 


says: 
60-cycle, 220-volt 
constant load. 
terminals, and the 


alternating 
We apply 
motor car 


3-phase, 
motor on a 


you 


durable 
authority 


to a moist stratum, and 


burying a load of coke. 9. 


places, 


the lightning conductor made of 
metal.” We may use 
Prof. Carhart of the 


Michigan, of whom 





Over the 
chimneys it is well to place a loop or arch of 


for an 


doubtless 


at each place 
tops of all 


any stout and 
American 
University of 
know. We 


ries the load on 10 amperes of current. Now you 

suppose we apply 440 volts at the terminals, quote from his textbook, “University Physics,” 
how many amperes will the motor draw? Vol. 2, page 229, of the latest revision, price 
What will be the result? Will *he amperage | 41-75. He says: “The revision of theory and 
be higher or lower than in the first case? the results of experiment have left much of 
A. If you should apply 440 volts at the ter-| former recommendations relating to lightning 
minals of a motor wound for 220 volts, the | "04s of doubtful value. For the condition of 
result would be that you would have to call | Steady strain pointed conductors are still ad 
out the fire department, and lose the machine | Visable; but it is not necessary to provide the 
if the fuses did not blow It would cause a. @laborate terminals formerly deemed essential. 
burn-out. Consider Ohm's law: Amperes equal | Nor is a copper conductor of large section neces 
volts divided by ohms. With-an alternating | 88°Y oF desirable. It is far better to provide a 
current you must also introduce the induction | "Umber of paths for the discharge down several 
and reactance as increasing the resistance and | different parts of the building, each consisting 
reducing the double the | °f @ large galvanized-iron wire sharpened at 


amperes, but if 





Volts you must of necessity greatly increase the top, avoiding short bends and loops, and 
the amperes. With a direct current, doubling ending in a mass of iron or charcoal buried in 
the volts doubles the amperes, the moist earth. Such a conductor may be fastened 
being the same. A good book from which to/| directly to the building without insulators. It 


electric 
“Handy 


learn the characteristics of 
and machines is 


currents 
Book,” 


Sloane's 


is probable that No. 4 or 6 
will safely carry off any discharge that is likely 


iron 


wire, B.S.G., 


which we send for $3.50. It should be in| to traverse it. The writer has known a much 
every electrician’s library. | smaller iron wire to conduct safely a discharge 
i} which converted smaller copper wire into vapor. 

(10920) J. W. B. says I have been | rati chimneys may be adequately protected by 


treading your paper for several years, and have 
found your answers to correspondents to be all 
right, except I wish to disagree with 
your answer to query 10826, in which you state 
that to make ground connection with the 
cresting with heavy telegraph galvanized wire 
Would be as good a protection against lightning 


steel 


4s could be had. Now, in the first place, you| you 
know as well as I do that copper is a better! you 
tonductor for electricity than steel or iron, so | 


lightning is to properly rod the building with | 


& pure copper lightning rod, 
one continuous piece of cable and erecting pure 
Copper joints not less than 5 feet long nor over 
24 feet apart, nor over six taps to two ground 
Connections. I have seen buildings badly dam- 
aged by lightning that were protected. just as 
you recommend in 10826 answer. 


Seen telephone poles split all to pieces that had| be sought. 
& galvanized wire grounded and run 5 inches different kinds of electrical discharges, in only 


three or 
side, 
you in quent 


access, 
SCIENTIFIC 


ence 
I claim that the only real way to protect from | corrosion 
| pared with iron, 
putting it on in| over iron. 
sirable 
electrical 
ago noted the leaving of a good conductor by 
the flash to take a small wire or a streak of 
gilt metal on a wall paper, having an enormous 
Some other reason must 
It is found in this: 


Also I have] resistance, relatively. 


four 
not placed together, but con 
intervals, and all well 


iron wires rang 


your reach opinions to which you 
your 


have 
and the 


although if 
AMERICAN 
have all and much more at 
search it out. The only ba 
for copper is its durability, 
from 


you 


near gases 


is rarely 
Benjamin 


than iron. It 
resistance. 


chimneys, as 
It has no electrical advantage 
Its greater cost renders it less de 


zed around the out- 


nected at fre- 


grounded.” We 
have quoted thus at length so as to place within 


may not have 
file of the 
SUPPLEMENT 
your hand if 
sis of prefer 
freedom from 
com 


a question of 
Franklin long 


There are 


the cloud rises steadily in intensity and in- 


earth below, by and by the cloud and the earth 
will equalize, by a lightning discharge, and the 
strain will be relieved. Such a discharge will 
follow a conductor almost as well as a battery 
current. Such discharges are not uncommon. 
Lightning rods carry these off safely, and the 
copper rod you describe will do it well. But 
so will the iron wire just as well. A frequent 
discharge is of another sort. It is called the 
impulsive rush. To quote Prof. Carhart, page 
228: “In this case the electric pressure is de 


veloped with such impulsive suddenness that 
the dielectric (the air) appears to be as liable 
to break down at one point as at another. 


Such sudden rushes are liable to occur when 
two clouds spark into each other and then one 
overflows into the earth. [You may have seen 
this.] The highest and best conducting points 
are then struck irrespective of points and ter 
minals. The conditions determining the path 
of the discharge in the case of these impulsive 
rushes are entirely different from those of the 
steady strain, and points are incompetent to 
afford protection by preventing them.” This 
last condition describes exactly the case of the 
telephone pole which you have seen struck 
when it had a guard wire. It is found not 
infrequently in the long transmission lines of 
the West, especially in mountainous regions, 
and constitutes the greatest danger from light 


ning. Against it no rod is effective, and the 
heavy copper or even iron rod, some of which 


up an inch thick, is entirely 
Finer wires are better in this case, 
although not a safeguard, since if struck they 
may be melted and thus dissipate the electric 
energy by using it up as heat. Indeed, the best 


we have seen put 


worthless. 


protection would probably be rendered by a 
system of wires fine enough that the current) 
would melt them and thus save the building. | 


One could however hardly put up a new system | 
of wires after each stroke of lightning. There 
might not be time to install the new wires be 
tween the strokes, for lightning does strike 
twice in the same place. As we said before, 
we have published many articles upon lightning | 
these new facts caused a re- 
in putting up lightning rods, 


protection since 


vision of practice 


and they may be found in our columns within 
fifteen years. Although this note is probably 
already the longest we have ever printed, we 
would add a reference to the work of the 

S. Weather Bureau upon this matter, nt 
completely agrees with the foreign and Amer- 
ican authorities we have so freely quoted. Any 
one interested may obtain these reports from 


the Superintendent of Documents, Government 
Printing Office, Washington, D. C. They are 
“Lightning and the LHlectricity of the Air,” 
5O cents, and “Recent Practice in 
of Lightning Rods,” 10 cents. Inclose the money 
in coin or postal order, not in stamps. Valu- 
able articles may be found In our SurrL&MENTS 
1212, 1452, 1581, 1524, and others to be found 
by reference to our Catalogue of Valuable Ar- 
ticles, which is sent free upon request. 





NEW BOOKS, ETC. 
CONSTRUCTION 
Cost. By Clarence Mayer, formerly 
Cost Statistician and Facilities En- 
gineer, Chicago Telephone Company. 
Appendix A on Cost of Materials and 
Labor in Constructing Telephone 
Line, by J. C. Slippy, Consulting 
Telephone Engineer; 

B on Miscellaneous Cost 
Pole Line and Underground Conduit 
Construction, compiled by the Edi- 
tors of Engineering Contracting. 
New York and Chicago: Myron 
Clark Publishing Company, 1908. 
8vo.; pp. 284. Price, $3. 
This is a highly technical book, 
adapted for the practical man, to 
knowledge of construction costs is essential. It 


TELEPHONE 


particularly 
whom a 





ing, and prorating costs of all kind Its pages 
contain the most approved methods of doing 
‘telephone work, and give the costs of such 





work in all its details, 
An IntTRopUCTION TO ELecrricity. By 
Bruno Kolbe, Professor of Physics at 
St. Ann’s School, St. Petersburg. A 
translation of a second edition of 
“Einfiihrung in die Elektrizitats- 
lehre,” with corrections and addi- 
tions by the author. Translated by 
Joseph Skellon, late Assistant Master 
at Beaumont College, Old Windsor. 
Philadelphia: J. B. Lippincott Com- 
pany, 1908. 8vo.; pp. 430. Price, $3. 
Although we have many works on elementary 
electricity, the present volume will be welcome 
for the fact that it deals with the subject in 
a manner that is decidedly out of the ordinary 
The material was originally delivered by Prof 
Kolbe in the form of lectures to his class in 
St. Petersburg; and in order to present the 
subjects In a practical way, and one that would 
impress the students, he made a collection of 
electrical experiments which were new and 4d! 
rectly to the point. Many of the experiments 
were original, and others were unearthed from 
the back numbers of scientific periodicals where 
they lay buried from the gaze of the general 
public. As a result the book entirely lacks the 
stereotyped illustrations which one invariably 


So if a wire of that eaten of which is resistance of any account. If 


duces a similar quiet condition of charge in the' 


the Erection | 
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and Appendix | 
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contains actual cost records which have been 
earefully compiled, as well as practical and 
flexible systems for the collection of such! 
records and methods of computing, proportion 


| Arts and 


and 
second 


first the subject of static electricity, 
dynamic electricity is taken np in the 
part. The volume closes with an appendix con- 
taining historical remarks, repairs, and supple- 
mentary and practical hints. 


THE PRINCIPLES OF Mecuanics. For Stu- 
dents of Physics and Engineering. 
By Henry Crew, Ph.D. New York: 
Longmans, Green & Co.; London, 
Bombay, and Calcutta, i908. 12mo.; 
cloth; 295 pages; 110 figures. Price, 
$1.50. 

The author of this book is the Fayerweather 
Professor of Physics in the Northwestern Uni 
versity, and his work comprises lectures which 
during several years have been given to second. 
year students in physics in the institution. The 
previous training needed for pursuing the edu 
cation laid down to the students is a course in 
general physics and one, either cencurrent or 
antecedent, in the calculus. This course in the 
science of mechanics consists of kinematics 
kinetics, some applications of genera! principles 
to special problems, friction, dynamics of elastic 
bodies, and fluid motion. 


Tue Wonver Book or THE ATMOSPITERE 
By Edwin J. Houston, Ph.D., Auihor 
of “The Wonder Book of Volcanoes 
and Earthquakes.” New York: 
Frederick A. Stokes Company 
12mo.; cloth; 326 pages; 69 illustra- 
tions. Price, $1.50. 

The attempt has not been made in the beok 
to explain al! atmospheric wonders, the author 
assuming that they can be better treated in 
other Wonder Books in the series. The field of 
discussion has wide enough to inciude, 
among other matters, the composition ef the 
atmosphere, its temperature, cilmate, wind, 
moisture, dust, navigation, ozone, weather 
| myths, and prodigies. The work is sufficiently 
| painstaking and reliable, and a valuable 
| tribution to selentific research of the phenomena 





con 


| 
j}of our thin shell of air. It is also a large 
|addition to atmospheric folk-lore, to such an 
jextent that much of the volume might be con 


| 


sidered as material fitted for a wonder book of 


the imagination. 


DevutTscHerR Scuirrsau 1908. Herausgege 
ben aus Anlass der ersten deutschen 


| 
re| Chefredakteur: 


Schiffbau - Aussteliung in Berlin. 
Geh, Reg. Rat Pro- 
fessor Oswald Fiamm. Charlotten- 


burg. Lex. = 8°, 230 Seiten mit 239 
Abbildungen Verlag Car! Marfels, 
A.-G., Abteilung: Zeitschrift “Schiff- 
bau,” Berlin S. W. 68, Zimmerstrasse 


9. Price, $1. 

This volume may be regarded as an expression 
of German German shipbuilding 
The principal articles are “The Development of 
the German Navy,” by J. Rudloff; “The Marine 
Engine, its Modern Design, and its Future 
Prospects,” by Prof. Krainer; “The Marine 
Steam Turbine,” by H. Schmidt; “Development 
and Present Status of Marine Bollers and 
Marine Auxiliary Machinery in Germany,” by 
Prof. Waiter Mentz; “Marine Gas Engines,” by 
Prof. F. Romberg; “High School Training tn 
Naval Architecture,” by C. Fiamm; “German 
Iron and Steel Industry and German Shipbuild 
ing,”’ by Fritz Luermann ; lipyards,” by Prof 
W. Laas; “Cranes at the German Shipbutiding 
Exposition of 1908," by C. Michenfelder; “The 
German Shipbuilding Industry,” by F. Meyer: 
“General Review of the Institutions and 


engineers on 











Authorities Identified with the Mercantile 
Marine,” by Matthael; “Electrical Plants for 
Ships,” by C. Arldt; “Fitting Out Ships,” by 


Fr. Jappe 


AvuTOGENOUS WELDING oF METALS By 
L. L. Bernier, M.E. New York: The 
Boiler . Maker, 1908. aper; 45 
pages: illustrated. Price, $1 

The chapters in this small work are 
lated from Reports of the National School of 

Trades of France, illustrated by 

numerous figures and engravings describe 

the application of autogenous 
of tanks; 
with or 


trans 


and 

They 
welding to th 
gasometers; re 
without 


manufacture eptacles 


for liquids or gases, pressure ; 


steam and hot water boilers; kettles; small 
boats; automobiles; piping, either steel, copper 
or brass, and coils of all kinds; and also its 
application to repairing old or new cast'ngs 
injured through such defects as blowholes, 
cracks, etc. To these are added its application 
to the manufacture of steel, brass, bars and 
plates, and to the destruction of metais, struc 


tures, etc. 





INDEX OF F INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 6, 1908, 

AND BACH BEARING THAT DATE 


(See note at end of list about copics of these patents. | 
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Air brake system, B. Aikman .......-- 
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Foot and Power Lathes 


Star 


FPALIA BPG. CO. 


Engine and Foot Lathes 


MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES SEST MATERIALS. BEST 
WORKMANSHIP CATALOGUE FREE 


SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 
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VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 
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Guaranteed in 
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i States. We i n 
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: ’ sheet will 
terest you and save you money 
CONSUMERS AUTO SUPE 
1252-1254 Wabash Avenue, "1s. 
‘ Newest wrench on the market Beast all- 
round ’ tool ever made All steel--great 
Inets - y acjusted Easily and 
; perated Immense time, ter and 
trouble saver Indispe nag pie toe a 1O= 
weliate. After using the *erfection nce 
will never buy any athens make wrench. 
Write for cireular to 
THE PERFECTION WRENCH CO. 


Box 426, Port Chester, N. Y. 
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wet ent aia. ' sine al expertiue 
ELECTRO IMPORTING ©O., Sia West Broadway, New York City 
“Kverything for the Bxperimenter.’ 
MEASURING BAR CLAMPS 
(ne inch square inside, used with two wooden bars 
tin. in f any desired length. Clemps and bars 
thus combined are most con- 
venient to carpenters as ad 
stable measuring rods Also 
r extension beams for our 
No ot lrammels Nickel 
plated. Pri or pair 50c. 
Send for 22 page cata N Is- B 
THE L. & STARRETT ©0., Athol, Mase, U.S. A. 
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Dispensing vessel, Hl. von Baeys 
Display rack, I RK. Weston. 
mportant Books #3. 
Display rack atinakenant. Ek 
Door hanger, J. Doran .... 
‘ Voight 
like, app aratus for 
Tomlinson cscsccee 000,2 
7 w vehicle thills, “'T. H. 
Industrial Alcohol ‘inal 
” ee 900,263 
ITS MANUFACTURE AND USES Driving mechar ism, variable speed, M. E 
\ hn o° eee 900. 
A Practical Treatise based on Dr. MAX MAERCKER’S | pp, , trumpe a. s Hackert oO 
“ Introduction to Distillation” as revised by Drs. DEL-| Ear trumpet, B. S. Stephenson 900 
BRUCK and LANGE. Comprising Raw Materials, Malt- | Egg tester, J. W. Burkholder 900 
ing, Mashing and Yeast Preparation, Fermentation , ‘ . ro a — qa a —— peat 
om ( e a. eit bs aL, 
Distillation, Rectification and Purification of Aicohol, | piectric ¢ E. Cornelius. 900 iN 
Alcoholometry, the Value and Significance of a Tax- | Electrix er! st Di Gh, BeeGEe cccns sce 900,542 
Free Alcobol, Methods of Denaturing, Its Utilization | Ele« = switch, remote control, J. S. Bris 
. . ant Powe >roductic ‘ to ees os TrritiT es eee 900,658 
for Light, Heat and Power Production, a Statistical Electrode for electrolytic purposes, Ferct 
Review and the United States Law. | nd & Nussbaum ie ew 900,502 
By JOHN K. BRACHVOGEL, M.E. E ‘t for telegraphones, Pedersen 900,304 
528 Pages 105 [Illustrations Price $4.00 || apparatus, J. A. Yunck..... 900,340 
I metal sheets, ee for, 
— oe | ANS wc nccccccccces . 900,169 
e e hk ° t Saks amoto 900, 
E carrier, Neller & Louden 900.681 900 
Experimental Science | ies siti. sae scotch si 
G, Gebauer eee 900.5 
By GEORGE M. HOPKINS Elevat EE pe tte : aeeet 
. . > it ? r *ty ‘vice, 4 ders vow 
Revised and Greatiy Enlarged. 2 Octavo *edetroone yanrer par R Boblen : - 900. 
Volumes. 1,100 Pages, 900 Illustrations Elevator safety mechanism, P. F. Foley 00. 
Cloth Bound, Po tpaid, $5.00 Engine, H Id ix oases veeeedaes 900 
Engit M. I eee ° 900) 
Owing to the amount of new matter added the book ee starter, Godfrey 900 
is now published in two volumes, handsomely bound in | Engines and or signal sys 
buckram. Of the additions which have been made, tem for ; Ree - 900,428 
among the most important are: A full illustrated de- | Engines, belt holder for, E. & ¢ Hicks 900,538 
scription of 44 H. P. Electric Motor, prepared expressly | Er er’s spoon holder, F. W. Crocker wm 
tor this edition of “ Experimental Science”; chapters | En MR. BOWE . ccccccccssvves ooo 
m Alternating-current Macbinery, and clear, concise Eraser, ink, J. ¢ st eeeeee . 900,35 
Explanations of Wireless Telegraphy and Telephony | Excavating machine, M. Brown 900,659 
Electrical Measuring Instruments, the Electric Clock - oe aa” ie t ne = Nessie pases poy = 
the Telegraphone. High Tension Currents,the Nernst, | ; emery . "ie b go a 2 o> ya —_— 
Lamp, and methods of measuring the heat of the stars. | pyegiasses and spec tacles. coz verting « device 
No other work contains such a fund of trustworthy up- ‘for, F. K. Stickk : .. 900.444 
to-date scientific information. presented in a clear and | fabrics, machine for unravel ’P. 
simpie style. Send for descriptive circular F. gel 900 
Fan, E. Goosch .. lames 900.5% 
Fastener, metallic, G. W ow 
- . - ege . | Faucet, L. S. De Forest 900 
Phe Scientific American | tc! 5.6. Kesiens.. 0) 
Feed trough, C. B. Haldeman . ee -» 900 
. : Fence fastener, wire, J. H. Knickerbocker. 900 
yclopedia oO eceipts, |} Fence making machine, wire, J. M. Den 
| ning oecece ° ° 900,490 
+ Fence stay fastening machine, wire, Z 
otes an ueries Hurd... ac aeperec at rcation 900,099 
Fender clip, W. C. Gro - ° erceee 900,163 
15,000 RECEIPTS 734 PAGES | Fertilizer distributer, Roby & Pattison 900,124 
‘ > 2 | Fiber prepari machine, A. Zabriskie 900,251 
Price 35.00 in cloth Fiber stripping and cleaning machine, S. O 
This splendid work contains a careful compilation of | Dickinson .. ose 900,494 
» File cabinet, C. G. Ward ........ 900,242 
the most useful Keceipts and Replies given in the | pire, press, W. Merrill 900.185 
Notes and Queries of correspondents as published in| Filter, pressure, P. EB. Maggini 900.180 
the SCIENTIFIC AMERICAN during the past sixty years | Filter, pressure, W. Merrill ° 900,184 
together with many vaiuable and important additions. | Filter, rain water, L. W. French 900,510 
_ Th @ selected receit heave Fire alarm, electric H Anderson...... 900,641 
Over Fifteen ousaneé selected receipts are here | pire doors, ete ventilator for, A. H, Lowry 900,403 
collected, nearly every branch of the useful arts being | Fire extinguisher, destructible link or auto 
represented. It is by far the most comprehensive vol- matic, J. D. Farr ~e e . 900,673 
ume of the kind ever placed before the public Fire extinguishing apparatus, J. G. & H. G. = 
Robinson cosesee 900.5 
ee Fire protective shield, D. 8. Wi atso n 900 
Fishing device, Welch & Wheatley... 900 
M d PI bi Ill t t d Fishing G. E. Matts 900,563 
0 ern um Ing us ra e | Fixing : ing tank, G i. sc eel GOO, 431 
| Fle cra Williams . 900,246 
By R. M. STARBUCK | Flue dust fines, recovering values from, 
R Saggaley ... irae 00, 467 
Price $4.00 hi 1e dust, composition for solidifying, Ram 
. 3s sey & Smith ... 900.5 
COMPRE HE NSIVE and up-to-date work illus- Flue plugger, B. "Wingate . 906 
- trating and describing the Drainag and Venti Fluid joint flexible, ‘ G. Hawley........ 900, 
lation of asain Apartments, and Public Build- | Fluid joint, flexit E. E. Silk 900 
ings, et The very latest and most approved 4. or —, re guilator. = a“ a 900, 
. PO, luid receptacle, portable, Kessler..... 900 
methods in all branches of sanitary installation are Folding on J uf Johann ; 900 
given. Adopted by the United States Government in | Folding box or crate, J. H. & I Derby 900 
its 5 tary work in Cuba, Porto Ri ind the | Folding table, 0. C. Kade...........+.- .. 900 
Philip es, and by the principal boar f health | Fue + manufacture of artificial, A, W. H. s - 
a ; sandcC ‘ . . ell ivian e* 900,618 
of the X nited States and Canada. full- | pucnace. W. A. Garvems ..... 
page illustrations. Furnace feeding mec hanism, F Kingsley 
Furniture slat, P. Grode.. occnesoees 
Fuse cap, waterpr > es * " Daniels 
. Garment fastener B. Stimpson 
Modern American Lathe | ‘ent tanger, "y. nites 
- Garment supporter, C. W. Wallis 
Practice Gas engine, ( A. Clark ° 
Gas generator, ( I. Tenney 
z Gas heater, J. S. Panasevitch ce . 
By OSCAR FE. PERRIGO, M.E. Gas making systems, boiler for, C. I. Ten 
ney . . 
Price $2.50 Gas manufacturing appa E. Rider 
a ese then’ of sn gees on The 7 Gas manufacturing appar H cinsoam ne 900,. 
A COMPLETE k . pag nT - Modern 'Gas manufacturing apparatus, hydro E 
. American Lathe. Its development from the | Geisenberger i - 900.516 
earliest times up to the present day; its modern > sulphur dioxide, ‘purifying 
form as constructed by up-to-date builders; its gen- G. Eschellmann eesencees 900,500 
. . . a of work: : . > : Gear, transmission, R. J. Million 900,111 
eral and special enane of be ok 3 the quantity of its |Gearing, W. J. Wilde ;. Pace 900 631 
output, and its marvelous accuracy Glassware, method and apparatus for mak 
ing : jolmes “e 900,281 
Gluing Some, BD. TE scasnccces 900, 167 
4 ° rader oad, E, A. Hollenbeck .. 900,369 
odern team ngineering « Gr ain shocking machine, W. A. Leitch 900,559 
Z i « rinder for wood planer knives, Kahle & 
in Theory and Practice ¥ finsiiits ..c 0. occas es .. 900,284 
Gum, production of a soluble, Fritsche. 900,274 
By GARDNER D. HISCOX, M.I PGyrater, cd. BM. BeRwts ooesccccrsescvece 900,313 
, Hair drying device, G. Siegfried. 900,434 
Price $3.00 Harrow, D. MeMillan 900,116 
: < — , | Harrow, ¢ E. Trease ee 900,133 
yas is a complete and practical work of 48; Harvester, agricultural engine, and truck 
pages, dealing with the care and management self propelling combined, Kincaid & 
of Boilers, Engines, Pumps, Superheated Steam, | Preble ‘ sa 
Refrigerating Machinery, Dynamos, Motors, Eleva- | Hat frame, wire, C. . Stevens... 
ps oe " Hat sweat shield, H w. Wage net. 
tors, Air-Compressors, and all other branches with | p4, press, G. A. Rapp 
which the modern Engineer must be familiar. | Hay press, multiple J H. Means ME eS 
Nearly Two Hundred Questions with their An-| Hay rake and elevator, combined, C. H 
swers on Steam and Electrical Engineering likely | Knapp .-.--+++++e0s sete ee eeneeweeees 900,35 
to be asked by the Examining Board are included. a es mtroller, H. BR. Parker. . 00 
} get Fe : Sages : | eat from one medium to another, appar 
These if studied by you will help you to procure a | atus for transmitting, E. Marterud 900,411 
license. It is fully illustrated with detail engrav- | Heating device, electric, W. ¢ Mortensen. 900,295 
ings, not to be found elsewhere. Heating systems, vac uum generating appa- F 
ratus for steam, W. FE. Tillinghast 90), 233 
Heel nailing machine, B. A. Webster 900,244 
Hide working machine, R. F. Whitney 900, 384 
P h Di d T | f Hinge, M. S. Nolan ....;- need anes 900,579 
Hinge for water closet seats, covers, and 
unc es, ies an 00 S or the like, post, G. A. Geary. 900,574 
M f t + $ Pp Hinge, screen door spring, A. Falkenrath.. 900.50% 
anu ac uring in resses Hinge, shutter, J, Williams 900,336 
} Hoisting machine, J. J. Say 900.2 
By JOSEPH V. WOODWORTH Honey, extracting W. Avant 900, 
Hood and reflector, EE Pi inen anne 900.3 
Price $4.00 Hook and eye, P taumgartner.... 900, 
si Hopper bottom tch, J. W. E . OOH), 
PRACTICAL, work of 500 pages fully illustrated | 7,70" ain Te LAL gan oes 
by nearly 7oo engravings, being an encyclopedia | Horseshoe, P. Dech gt Gitar: 900 
of Die Making, Punch Making, Die Sinking, Sheet | Hose coupling, automatic . 900. 
Metal Working, and Making of Special ‘Tools, Sub- | Humidtser, F. B. Comins. , 200, 1 
Presses, Devices and Mechanical Combinations for ‘or > on om berser, V, W. ‘ Be 
- = . - f CD Bebe esnsccose 0ces as 900, G52 
Punching, Cutting, Bending, Forming, Piercing,| Ice cream cornets, deviee “for filling, M 
Drawing, Compressing and Assembling Sheet Metal Bohlig anh Sin the hema : 900 348 
Parts, and also Articles of other Materials in Ma- Ice cream freezer attachment. 0. R. Briggs on0.ae 
: " a it >. 4 Ice cream spoon, C. E. McCarren 900,57. 
chine Tools. Two Hundred and Ten Processes are Insulated wires, moisture proof case for, A 
clearly described and fully illustrated. . Joynes BBP ae NIE PEGE, 1 900.882 
Iron, protecting, J J. Rradley 900. 656 
Ag spectal circular describing these books sent on | Ironing table, A. BE. Wise 900,459 
requ Ironing table. M. J. Walker ooo. 
. | 900. 
# the dd on receipt of Jack, Place & Jenkins ... HOW, 
EW™ Any of these books sent prepa —_ price. Jar opener, J. F. McCain ... , 900,297 
Jars and other receptacles, closure for, @ 
MUN WN am co. Valentine ....cccesceeeceees .. 900,240 
~ Journal box, W. A. 900,543 
Publishers, 361 Broadway, New York! Key, see Telegraph _—s 
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once and for all—no laundry bills or 
worn-out collars. With LITHOLIN 
you always have a perfect collar at 
hand—the one you are 
wearing—if soiled, justtake 
it off and wipe white as 
pew with a damp cloth. 


Litholin 


Waterprooted Linen 


If not at your dealer's 
Collars and Cuffs 


send, giving styles, 
size, number wanted, 





. ha n fitand siyl : 

— Aeon: — with remittance, and 
y are, only we will mail, postpaid. 
be 1 save Booklet of styles free 
a rth ten on request. 

Collars The 


Fiberloid 
Co. 
Dept. 22 





Always sold from RED 7 Waverly Place | 
N ork 


Boxes. Avoid substitution. ew 


Make $2,500 t087,500 Yearly 


without capital. We teach you the real estate and general 
brokerage business by mail in a few weeks and appoint you 
GUR SPECIAL REPRESENTATIVE 
LEARN THE n your locaity. We help you 
from the start; put you in touch 

4 EE 4 with all our representatives with 
whom you may co-operate in busi- 

ness; furnish you readily salable 

real estate and investme ents aud 

help you sec 

BUSINESS short "we put 
"= an ince 
make you an emplover instead 
Write for ocr free booklet givi 

INTER-STATE SALES €O., 237 Times Building, New York 































\ ht 
oe t. cutiful yrs 
Attractive high can. 


ling agents. Write for agents’ terms 

and territory. Han dsc yme catalog free, 
Superior Mig. Co 

R01 Second St., Ann hohen, Mich. 











FOX MOTORS 


HIGH SPEED -HEAVY DUTY t] 


on the bore and stroke of the 





rati. 

Ry, you to ‘wanains our Catalog before 
‘rite for it. 

THE FOX REVERSIBLE GASOLINE ENGINE CO. 
213 Front St., South Cincinnati, Newport, Ky. 








-20 Years a Favorite! 


Furnituré manufacturers realize the great advan- 
tage in perfecting drawer work of the time and 


9 . . 
Dodds’ New Gear Dovetailing Machine 
which cuts dovetails in gangs of 9 to 24 at one 
Operation. Cuts them true and perfect fitting. 
Does away with belts and saves much power. 

Occupy but littl space. Free catalog. 


ALEXANDER DODDS, - Grand Rapids, Mich. 


+ Palmer Motors 


Two and Four Cycle. One, Two and Four 
Cylinder. Stationary aud Marine. One 
to Twenty H. P. Catalogue FREE. 
S PALMER BROS., Cos Cob, Conn. 
New York East 20th Street 
Philadelphia: The Bourse 
joston : 85 Union Street 
ee Me.: Portland Pier 
ttle, Wash.: Colman Doe 
aes B. C.: 1600 P »well a 


Duryea’ ~ Buggyaut 


The winter vehicle. 
Few parts, few troubles 


CHAS, S. DURYEA, Reading, Pa. 


ANE, Army Auction Bargains 


aes . . up; Old Pistols - - + § .50 up 
** | Officers’ Swords, new 1.75 ** 
ARNY SADDI ES 5 30 “ | Cavalry Sabres 1.50 “* 
“* Bridles - 1.00 “ | Untronms - . 

“  Leggins,pr.15 * 7 Shot Carbine “ 3.50 
1907 MILITARY CATALOGUE, 260 large pages, con- 
taining thousands of beautiful iflustrations—with 1908 
supplement, wholesale and retail prices. Mailed for 15 
cents (stamps). 16 ACRES GOVT, AUCTION GOODS, 


PRANCIS BANNERMAN, 501 Broadway, New York 


YPEWRITERS \ix:; 


Visible Writers « or otherwise 
Olivers, etc. 
Shipped ANYWHERE for Free ira sf RENTED, 
allowing RENT to AP 
15.00 ‘Un 
First class Machines fresh fromthe a4 turers 
Write for Illustrated Catalog Your opportunity, 
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How to Construct 
An Independent Interrupter 


A. In SCIENTIFIC AMERICAN SUPPLEMENT, 1615. 
th Frederic k Collins describes fully and clearly with 
i @ help of good drawings how an independent multiple 
ee ubter may be constructed for a large induction 


M This article should be read in connection with 

ad Jollins’ article in SC Sg Soted AMERICAN SUPPLE- 

Wing 803. “* How to C ongtruct a 100-Mile 
reless Telegraph ‘Out fit. 

zach Supplement costs 0 cents; 20 cents for the 

Order from your newsdealer or ‘trom 


MUNN & CO., 361 Broadway, New York 


twe. 
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Loom warp beam, R. Harbour a .. 900,530 
Lubricator, W. C. Maness .. : oeeeee 900,181 
Lubricator, L. R. Hoffman ............+... 900,280 
| Mail delivering device, G. M. Beard...... 900,647 
Massage vibrator, W. G. Shelton ........ 900,602 
Match, friction, H. W. Whelan ..... -. 900,245 
Mattress, F. A. Kaiser . . 900,383 





Labeling machine, 

Morral ...... 
Ladder, L. W. Th 
Lamp attachment, 


Lamp, electric glow, W. Nernst 


Lamp guard, Il’. 8S 
Lamp holders, aut 
electric, W. 
Lamp shade and « 
Rucker ...... 
Land clearing mac 
Last support, L 
Latch atd key loc 
Freebey . » 


Latch lock, combination, F. Soley 


Lathe attachment, 
Launches, under-w 
& Mullins ... 


Lens one mac 
Lifting jack, J. A. 
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ee 


Liquid rece 
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Laundry iren, electric, BE, H. Richardson... 900,208 
hine, B. F. Clark 900,664 
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combustible, L. . 900,102 

portable, L. Kessler 900,108 


Loading or unloading means, H. 0. Sparks 900,225 
90 


Lock, J. Henky . 


Lock alarm, L. Talas ......... ° at) 
Lock attachment, H. G. Voight 900,620 


Loom for weaving 
Spink 





Loom fork-grid, A. 


Loom protector me 
Loom stop motion 


Measuring apparatus for indie ating depths, 
H, 


Brown 
Measuring device, 


Measuring instrument, lens, F. Hardinge... 90 


Medicine case, phy 
Metal shaping af 
OEE oxeces 
Metals from matte, 
Stanley ..... 
Metals from speiss, 
Stanley . 
Metals, uniting, G 
Milk purifying an 
H. Stussy 
Milking vessel, 8S. 
Milling machine, 
meyer ... 
Mine door, automa 


Mining pipe, telescope, W. W. Beeson..... 900,470 
Mixing apparatus, J. A. Svenson........... 900,227 
Moistening device, strip, M. C. Browne.... 906 2 
Molasses, treating, R. D. Pike...... ieee 900,584 
Mold making apparatus, J. W. Gibney.... 900,365 
Molding machine, J. F. Nolan.. cance Gee 


Molding machine, 
Molding machine, 


Mop wringer, S. M. Schaefle............ . 900,430 
Moth ball holder, G. Thompson....... .+se- 900,449 
Motion indicator, W. 8S. Rush .... .-+- 900,427 


Motor control sy 


Lamme ...... 
Motor contrviling 
Lamme .. : 


Mower, lawn, W. 

Multiplex press, oa 

Music, device for 
writing Cc. EB. 


Musical Sactremente, motor action for self 


playing, L. B. 
Necktie case, F. G 
Needle and thread 


Needle, self threading sewing, M. J. C. 


Nyborg ...... 
Nut lock, W. 





F, ¢ 


Nut lock, 8. C. P 


Nut lock, J. Ader 


Nut lock, C. E. Ratcliffe .. 900, 589 
Nuts, making screw, A. G., “Ande rsen 1 
Oil burner, crude, A. D. Moore.. : 2. 900, 112 
Oil distributer, lubricating, L. Dubrulle... 900,154 
Ore concentrator, A. H. Stebbins......... 900,442 
Ore separator, J. F. Pagett : «eee. 900,581 
Oven door, W. A. Moore ......... ao Gad a 
Overshoe fastener, J. H. Auld ... .... 900,465 
Package for vaccine or virus, =“ Cc 

Me,” SERED bd ec ccacccene ee ... 900,168 
re i We ME oes ccacecatescesereso 900,653 
Paper bag machine, C. DP; ME, ks senes 900,605 
Paper box, E. K. Lathrop.........-...++++ t 


Paper bucket or box, B. B. Me -Fadden 
Pens, device for one writing, F. Dor- 


sing 


Pp aadienattieaas ‘ms ac chine, W. G. Berry. a 900,257 
Perforating mac hine, pattern controlle ~d 
punch selecting, Davis & Bowman 900,151 


Photographic film elec and holder there- 


for, M. Niell 


Photographie shutte1 r ‘mounting, i Fr. 


| PPPrererrTreryrrrrrrerer reer Tt 900,081 
Photographic vignetter, Cc “yy Birdsall..... 900,650 
Piano action, 8 POTTY. ccc. 900,305 to 900,308 
Piano player, mechanical, H. T. Logan..... 900,179 


Picture exhibition 
we 


Pillow sham holder, G. A. Francis. .900,50 
‘leaning apparatus, automatic, G. 





Pipe 
Setzer 


Pipe wrenc h, “H. p. 


Placket closer, J 


Planter, check row corn, P. C. Fox. ~-.. 900,361 
Plow attachment, W. J. McFaul.......... 900,413 
Plow, disk, Sholar & Pace.. 900,219 
Pneumatic pad, H. E, Pe 900,610 
Post card, illustrated, M. Vollmer 900,135 
Power, transmission of, F. M. Ashley..... 900,342 
Presses, self feeding mechanism for punch 

and die, C. A. Williams ............. 900,335 
Pressing hollow bodies having depressions 

or cavities at their outer sides, means 

om. Gh, Qe bets cigacceckesancucenes 900,276 


Pressing or molding machine, W. Wyssling 900,142 
Pressure gage, differential, F. H. Hopkins 900,371) 


Printing and foldi 
A. Boyce... 


J. J 
Printing _ folding apparatus, paper, J. 


U e* eee 
Printing of literat 
for reading by 
bossed, W. B. 
Printing press cla 
vice, W. H. 
Protected iron, J 
Pulley, C. C. Cam 


Pump and the like, 
Pump for pneumatic tires, H. M. Williams 900,652 


Pump primer, J. 
Pumping mechanis 
Punch ball machin 


GD 6hbde 60.05 66-500409-4560 60606 50002 46000 900,126 
Quilling machine, Eastwood & Schibler.... 900,155 
Rail bond, A. W. McConnell..........+e0++- 900,298 
Rail bond, Daniels & Sturdevant.........-- 900,488 
Rail clamp, J. M. Valil.........-+esseeeeee 900,328 
Rail joint fastening, A. F. Sweigart..... - 900,825 
Rail spacing block guard, F. W. Pizer.. 900,209 


Rail support, G 


Railway block signai, Shannon a Wood. . 900,315 
Railway block signal 


Railway carriages 

system for, 8. 
Railway, elevated, 
Railway frog, W. 
Railway gate, B. 
Railway rails to 


0. J. Morris.. 


Railway signal system, electric, 


Freeble ...... 
Railway tie, E 
Railway tie, H. ( 





Railway track, E. 


Writ ti e seoscveey Se 
N. ‘Davis Kend donesds 900,086 
%. Bennetch.....+.-++++. 900,648 
Molloy........- «+e.» 900,188 
Railway track rail drilling mac hine, F. 
WrrrTTTiTe oes» 900,109 


Marsellis ..... 
Receptacle cover, 


Refrigerator, iceless, C. M. Lipham...... 900,400 


Reinforcing bar, 


A. 
Relay, self restoring drop, F. M. Slough.. 900,435 
Remedy for coughs of horses, J. Colter.... 900, 


Roller press, E, 








can, 
ompson ..... 
H. J, Sehanick 






900.127 
. 900,416 | 
900,439 | 





OrenBeEN ......6. 
omatic circuit closer for 


| 
D. & L. C. Tickner..... 900,613 | 
ket, incandescent, B. P. | 
‘ieiwihdadsetsadah el tan he 900,426 | 
hine, W. M. Seymour... 900,433 | 
Sedivi e° 900,314 | 


k, combination, “Wettel & 








A. E. Whiting 
ater exhaust for, Nelson 





536 





pile fabrics, Walker & 


900,136 





.. Rhoades............ 900,591 
-chanism, W. J. Lutton. 900,403 
mechanism, G. McCartney 900,190 








skirt, N. E “Miles oneee 





sician’s, Hunter & Wykel 900,373 
yparatus, heated, F. 


separating, Ww eo ey 
S008 . 900, 900,453 

separating, Ww F an . 
900,454 
oldschmidt & Lange . 900,366 
d Seneepepete mac hine, 
oocvees eo ee . 900,446 
W. Ge rster ane 900,161 
peers C. “Ww. Dangle- 
sse+++- 900,149 
tic, Byer rs ‘& Thiede..... 900,262 





J. A. Williams... .. 900,633 
toothed wheel, G. Teike. 900,327 


stem, electric, B G, 
. 900,289 





system, electric, B. 
GROIN. 66 5.0500ce 
Clipfel .... ‘ 
assisting in te aching 
Pomeroy ... .. 900,201 


DOIER c0cc ctecccsces . 900,496 
BD. HERBS cccsccs «+... 900,164 
case, C. B. Tower...... 900,236 


900,195 
900,196 
2 


)’ Neal eit 
ugh 
OP scccs 





. 900,462 














900,194 





device, Gravell & Far- 
900,522 
900,508 








A. 
. 900,599 
. 900,191 
900,662 





McDonaid 
L. Brassington... 

















ng retard newspaper, 
Oe ccecccccccccceesescoes 900,259 
. 900,604 
ure, music, and the like 

the blind, press for em 

Walt... sccccccccccces . 900,622 
mping and adjusting de- 
Golding..... 900,519 
J. Bradley ° 900,655 
BpbOl).... cecce coccdecss 000,481 

A. E. Davis 900,357 





. Bataille......-.cee+-+ 900,468 
m, BE. J. D. Coxe...... 900,669 
e, coin freed, A. C. Sav- 


rstem, J. T. West... 900,456 
and the like, ventilating 

Timochowitsch 
N. B. Dixon... 
H. Rabbe et al 

E. Sampson.........-- f 
ties, means for sec uring, 








900,570 
Railway safety apparatus, A. Bonom.. . 900,474 
T. M 





W. H. Phenice.......... 900,583 
B. Jannl.cccsvces 900,379 
484 








Reagan. ....ssccsccceses 900,206 





“New Process” GILLETTE Blades 


AN INSTANTANEOUS SUCCESS 


**New Process’’ GILLETTE blades have Greater durability means a lessening to the 
been on sale at all dealers since September already low cost of a daily shave with the Gillette 
ist, 1908, and have scored an unqualified Safety Razor. 

—r The unique nickel-plated box, too, is generally 

Their wonderful keenness, durability and finish is praised. 
fully recognized and them to be ior to 

tn ot eae aati It seals itselt hermetically every time it is closed is 


blades heretofore placed on the mark 

Ther ne i me pes << bee dis absolutely damp-procé and protects the blades from rust 
four years’ earnest work we pas in pa the bo any cimate, ts ang their be and wility. 
Process necessary to produce them. TWELVE "NEW PROCESS* GILLETTE 

"Their success has proved cur wisdem in selecting 0 BLADES ARE F'ACKED IN THE BOX. 
steel made after our own formula, specially refined to THE RETAIL PRICE IS ONE DOLLAR. 
answer the requirements of our new process. ma . 

i 7 ustified A GILLETTE with “* New Process" biades will 

The : for them has j the cost of the give you more comfort — more genuine satsfaciion than 
eutomatic machines which sharpen each edge indi- any shaving device you ever tried. No matter how 
vidually and ensure their unvarying keenness. you are now being shaved it will pay you to adopt the 

New Process" GILLETTE oan are paper- “GILLETTE Way.” It will save you money 
thin, hard as flint, and require NO STROPPING— time— worry. 
NO HONING. P 
; ees. . The standard razor set consists of triple vilver plated 
1 aE aN eee razor and 12 "New Process" blades in morocco, 
sommes velvet-lined case. Price $5.00, 

Beyond the efficient and satisfactory results derived hl - 
from “‘ New Process" blades, the feature of greater Connk ‘ my om .= ee 
durability cannot fail to attract old and new friends PA*°** FAnEIng from PH.>N to QIU, 
to the “ Gillette Way" of perfect shaving, only At all hardware, drug, jewelry, cutlery and sporting 
possible with ““ New Process "” blades. goods dealers. 





GILLETTE SALES COMPANY 


New York Boston Chicago 
207 Times Bldg. 207 Kimball Bldg. 207 Stock Exchenge Bidg. 
























Winter Cruises 
Summer Lands 


ADRIATIC, EGYPT AND THE \,1 
NILE, HOLY LAND, WEST 
INDIES, PANAMA CANAL, Etc. 


Comprehensive Itineraries; Splendid 

Cruising Steamers; Attractive Rates. 
Twenty years experience arranging and con- 
ducting cruises ensures efficient management 

“MOLTKE” Orient Cruise, 80 days (Leaves Ht. ¥., Jan, 28, '09) $300 upward 


“OCEANA” West Indies Cruises, 30 days (Leaves #1, Jan, 23 &Feb.27) 150 upward 
Send for our new illustrated book, giving full particulars 
of these and other cruises, costing from $.i per day upward 


HAMBURG-AMERICAN LINE, 41-45 Broadway, New York 


Boston Philadelphia Chicago St. Lou! San Francisco 











DRAWING | 
PENCILS : 


fiw f take the finest point ontainable of 
ay pencil, are jeast liadle t wear, 
there fore more lasting than any others 

fold by all statiovers and dealers in artists’ materials, Sample semt to 
all parties interested on rece: pt of 10 cents in postage stamps. 

A, W. FABER, «+ - 49 Dickerson *treet, Newark, New Jersey 








The Latest and Best A. Ww. FA B E R. 
"CASTELL” Ge) 


Made of the purest Rte in 16 de- 
rees of hardn GE to 

: e utmost deltency ws 
tone, permane! dur- 

ability and intensity of 

color. 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY em. 
allow lower bids on jobs, and give 
greater profit on the work, Machines 
sent on trial if desirea. Catalog Free. 
W. F. & JOHN BARNES Co. 
Established 1872, 





























noney easily made. $90 to $100 0 
Pleasant, refired 





1999 Rusy St. Rockrono kit. 


¥8 USE GRIN Thastrati-ng, Cartooning, 

cial Designing ‘aught & 

» DSTONES p fa Atseriien and Reropenn Schools 

so we Can sUPpIy you. Al) sizes tion adaj ted to each student's needs, 

» Et and unmounted, always Board of world’s best artists appr be 

kept in stock, Rememoer, we make a Test Work Sent FREE to ascertaln ind 
specialt yof selecting stones for ali spe- falents sind needs, State course wante 





Comm 





p 1 obligation, Mechameal, A 
cial p’ poegenaen Sond for catalogue i’ hes Keel meee PR moony - 
The CLEVELAND STONE CO, ACHE &-hool of Drawing, 1273 South St., Kalamazoo, Mich 





2d Floor. Wilshire. Cleveland, 0. If intrested, ask about The A 'ME Resident School ia Kslosanoe 


The Edison Concrete House 








How it is constructed, how much it will cost, is it practical from an architectural and 
engineering standpoint? These and other important: questions releting to the structure 
are discussed in a good, thorough, illustrated article published in SclzNTIFIC AMERICAN 
SUPPLEMENT 1685. Price 10 cents by mail, Order from your newsdealer or from 


MUNN & COMPANY, Publishers ° . . 361 Broadway, New York, N. ¥ 
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Scientific American 


Octoser 17, 1908. 
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Aévertions | in this column is 75 cents a lin No leas 
me more than ten lines acct ' ‘ unt 
ris ft the line Al eres mus sccom 
a remittance, Furthe nformation sent on 
reques 

GRAD THES COLUM ' AREFULL) You will find 
inaviries erta Ansea f art s numbered is 
consecutive order. If t snula e these goods 
write ue at t we w “t 1 the ame and 
address of the art jesiring the tnformatior There 
ist harge for thia service In every case it is 
necessary te give the t the inquiry. 
Where manufacturers t respond promptly the 

inquiry may be repeated 

MUNN & CO, 
SINess OPPORTUNITIES 

A CORPORATION of highest standing having large 








factory and selling organization. and 
te desires to manufacture aod market me- 
4 nventions f unquestioned merit C orres- 
pondence solicited Address K Box 77s, N. Y. City. 
Inquiry Ne. §G11,.—Wanted to buy springs for 
ight power purposes 
#10 FIRST MORTGAGE 6 Per Cent. Gold Bonds. ~~ 
Cash or 91.50 mn monthly payments Lew 
Rosenbaum Ce., Ine., Investment Bonds. C ania 2. d 
Surplus $158,468. Washington Bidg., Seattie 


Inquiry No. 8650.—Wanted to buy file cutting 


machinery 


PATENTS FOR SALE. 


APRRFRCT NECKTIE HOLDER A gold mine 
ready for working. #10000 outright or from #1,000 up 














PATENTS for meritorious and valuable 
uliy British) negotiated upon a con- 
u utely no fees accepted. References 
given and required L.. Henry, M41 Broadway, New York 


Ne. S60e. 
meddle 





Inauiry Wanted to buy two-stranded 


sold or 
PATENT No, 854. 1¢ A 
orth investigating 
Rirmingham, Ala. 


Nothing like it 
Address RK. L. Kennon, 


new one 
yx S87, 
laquiry Ne. S701. 


Wanted to buy solar engines 


FOR PALE 


ent No, 881.44 


Pat 
Cheap to 


Labor, time, money-saving device 
Skid holder railroad device 


mak Great demand Big protite to manufacturer 
Address MW. B. Oslin, 111 Montpelier Ave., Macon, Ga. 
REAL ESTATE. 
EXCELLENT LAND for factory sites forsale free 
hold or on lease at Stamford, Lincolnshire, England 
Good railway facilites on Great Northern Railway 


water drainage and electric ilable. 


ngs 
AD oiy Burghley Estate Office, Stamford, 


teauiry Ne. S721. 
is used for etructural wor 


ower av 
England. 


Wanted unwelded tubing that 
. 


MOTION PICTURES. 


rHe MOVING PICTURE WORLD, weekly, 10 cents 





y: vearly subscription, $2. The only paper de- 
te the moving picture, illustrated song and lan- 
tern lectere fleld. Moving Picture World, Box 49, N.Y. 


Inquiry No. 8735.—For 
the purpose of extracting alco 


a still for 
ust 


varties making 
101 from saw-d 


PRINTING. 


PHOTO-GRLATINE PRINTING for art 
work, effective and lasting Also artistic 
memer | printers and makers of souvenirs and premi- 
Barton & Spooner Co., Cornwall-on-Hudson, N.Y. 


advertising 
snd setentif- 


ir) 
' oquiry No. S746. 

making matches, 
_ bags 


For manufacturers of machin 
also machinery 
IPyes a 


PHOTOGRAPHY. 


PHOTOGRAPHY A monthly 
gine containing up-to-date tnformation at 
gravhit« esses, formulas and 
number ie tlled with 
craphs. 
ents mm 
opies for % cents 

o.. Na. 6 Beacon Street, 


Ne. 8737.—Por manufacturers of machin- 
iakine oth-brushes, shaving brushes, 


t water buckets, locks, nibs and holders 


AMERICAN maga 
photo 


rout 








Valuable to the profess 
mthiy, $1.50 per 
Am. Photographic 
Boston, Mass 


ional and 
year ‘hree 
Pub- 





lugalry 





LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manufacturers in all lines sup- 
. “ short notice at moderate rates. Small and 
liste compiled to order at vs arto us prices os. 
timates should be obtained in advance Addres as 
Muon & Co., List Department, Bux 773, New York 


p 
Aped 








ahbtetry, Noa. 8742.—For manufacturers of water 
also of thermomster tubing 
A LIST OF 1500 mining and consalti: ngineers 0 
cards A very valuabie list for circularizing ti 
Price $15.90. Address Munn & Co., List Department 
Box 773, New York 


Inquiry Ne. 8748. — Wanted to buy polished or lac- 
quere brass in sheets 29 gauge, quarter bard in temper. 


Inquiry Ne. S74 For makers of very large 
springs, need for running machinery 

Inquiry Ne. 8768.—For manufacturers of an ap- 
plicace te atcach to the old style razor blade to make 


same a safety razor 


No. 8770.—For parties who make short 
hains, links from 44 inch up, 


No. S771. 


Ineviry 
link twist 


Inquiry 


or jewelry catalogues. 

No S779 For parties manufacturing | 
steam engines and boilers; also packing 

steam supplies, iron and lead pipe, 





Inquiry 
gas, ca , 
and mineral . 








power trapam) saion machinery and steam fitters’ tools, | 
i Iuquiry No. S7S80.—PFor parties who make gasoline 
: stoves, 

ay Inquiry No. S784. For manufacturers of alcohol | 
"7 burners for lights re stoves. | 
} lnaviry Ne. 8786.—FPor parties to manufacture | 


aliases balls blown about I4 inch in diameter with 
neh hole through the center, should hold about 200 | 
pounds to the square inch of 






with royaliy J. ©. Ryan, Box 3, Cincinnati, Ohio 
Taqal “oo. 8667.—Wanted to buy needle, pin and 
pen mac ry 
FPORBSALE ~ stent No. 880,450. Tweezers with needle 
Anarticle u ito machinists, cart rs and lumber- 
men for pu cot l other pur s For infor- 
mation address N. O. Hammergren, Iu rtiaad, Oregon. 
0g Betty Ne. 8685.— Wanted to buy I¢ to 2inch 
18 ternpered apring steel 
I'wo patents, one for dumping wagon 
the ther for removable sieigh runners 
ia be used in winter n automobiles, 
. Walsh, Newburah, N. ¥ 
Inquiry No. S687, Wanted to buy motor plows 


for making | 


| 


Wanted to buy tune sheets 
for Criter music bores. 
A Inquiry Ne. 8774.—For machinery for making | 
sags from sisal hemp. 
Inuuiry No. 8775.—Wanted to buy stock novetty | 


inautry Ne. S787. For parties 
gt 


cat-gut 


Inquiry Ne. 8790. — For, 
Brooks improved hand pump. 


the manafacturer of 


Inquiry Ne. S792. 
giass holders made of glass 


Inquiry Ne. 8796. For concerns 
stills adapted to the manufacture of denatured aicohol. 





viry Ne, S798, — For 
lens used in small articles such as pencils. charms, etc. 
Inquiry No. 8799, Wanted t 


hand box nailing machine for smal! 





packing cases 


Inquiry No. SS00, 
ward to pegamoid. 


Wanted complete data in re- 


Inquiry Ne. S802.— Wanted to buy machinery 
cutting and polishing oilstones, whitestones or grind- 
stones. 





Inquiry No. S803.—For manufacturers of files 
screws, druggists’ supplies, bardware in general, and 
agricultural machinery 

Inquiry No. SS04.— For parties dealing in wind- 
mills, wood split pulleys, wheelbarrows, cutlery and 
picks. 

Inquiry No. S805.—Wanted to buy outfits and | 
supplies for brazing, 

Inquiry R SS06.—For manufacturers of draw- 
ing mate 

Inquiry No. SS807.—For dealers in second-hand 
cotton machinery 

Inquiry No. 8810.—For makers or importers of 
porous water bottles or jars to cool drinking water by 


evaporation 


Inquiry Ne. 8811.—Wanted to buy electric tattoo- 
ing needles, inks and stencils. 


Inquiry Ne. SS812.—Wanted to buy outfits for 
manufacturing fuel briquettes from sawdust 

Inquiry No. 8813.—For manufacturer of the 

Steele’ mixer for mixing food products, etc. 

Ttnquiry Ne. SS814.—Wanted to buy hand lever air 


pumps, 100 Ibs. pressure. 
Inquiry No. 8815.—Wanted to buy 
wagon hardware Coal, iron and steel. 


Inquiry For a firm that 
articles of wire, also a firm to make woodet 
or 4 inches in diameter 


Inquiry Ne 
large quantities. 


carriage and 


forms small 
rings about 





8818.—Wanted to buy specialties in 








Inquiry No. 8819. 
sior W elding Compound. 


For manufacturers of Excel- 


Inquiry No. S820.—Wanted to buy pressed fiber 
boards | foot wide and from 1-16 to 44 inch thick 


Inquiry No. SS821.—Wanted to buy machinery for 
making a rough composition board, something like a 
straw board, 


Inquiry No. 8S8'22.—For manufacturers of dredg 
ing machinery to be operated by gas engine. 

Inquiry Ne. S823. 
paper and paper novelties. 

Inquiry No. SS'24.—For a firm to design and build 
an automatic machine for making finger shields 

Inquiry Ne. S825. 
device to split wood. 


Inquiry No. S826. — Wanted to buy smal! fuel com- 
pression machines both manual and engine power. 


For manufacturers of crepe 
For manufacturers of a new 


gineues No, 8S8'27.—For manufacturers of annealed 
Tne uiry No. SS2S8.— Wanted to buy 
empered steel for safety razors. 
. 
| Inquiry Ne. S829.—Wanted to buy machinery for 
making pins, hair pina, hooks 2nd eves 
nquiry Ne. S830. 
making brushes and baskets 
on naaity N o. S831. 
line 
Inquiry No. SS3°2.-Wanted addresses of 
grade label weavers, preferabiy in New \ ork 


Inquiry No, SS33. 
ing machine. 


Inquiry No. SS34. 
power gasoline engine 
hilly ground. 

Inquiry Ne. SS35. 
chinery 


inquiry Ne.’ SS36. 


thin, highly 


Wanted to buy 


high- 





Wanted to buy a peanut snell- 


Wanted 
for spray 


to buy a 


5 -horse- 
wagon 


working on 
Wanted to buy toothpick ma 


Wanted to buy decorticating 


machines for sisal. 
| Inquiry Ne. SS837.—Wanted to buy folding um- 
brellas. 


Inquiry No. SS3S8.— Wanted to buy 
gets similar to clay birds used | 


Ne. SS39. 


metal pe tar 
n shot-gun shootin 


inquiry Wanted to buy 


mobiles 


iry Ne. S840. 
pressure lamps. 


cheap auto- 


Wanted to buy portable hydro- 








car 
Inquiry Neo. SS41. 
and restaurant fixtures. 
Inquiry No. S842. 
Inquiry No. S843. 
ing machine. 
Inquiry Ne. SS844.—Wanted to buy inkstands. 


Inquiry No. S845. 
noveities, books, etc 


Inquiry No. SS46. 
butcher hand saw. 


Inquiry No. SS47.—Wanted laundry tubs. 
Inquiry No. SS418. — Wanted 
etal for parts of wash tubs 


Inquiry No. S819. 
makers of rifle sights. 


Inquiry No, 8850.—Wan ated to 
i Canvas gloves or mitt 


SS51.—Wanted to buy 
1 lath and wire together 


Inquiry Ne. SS852.— Wanted to have made a con- 
cave brass or copper reflector with focus of four or five 
feet 


Inquiry No. S853. 
razor blades. 


Inquiry No, 8S854.- 
pressure up to 1,500 Ibs., 
cubic feet. 


Wanted to buy lunch counter 


gal- | 


-Wanted to buy annealed glass 


Wanted to buy cigarette mak 


Wanted to buy mail order 


to buy rust proof 


Wanted addresses of Canadian 


buy machinery for 


thak 


Inquiry No. 
weaving woode 


machine for 






Wanted to buy wafer safety 


Wanted to buy air compressor 
the capacity ranging 500 to 3,000 


Inquiry No, 8855.—Wanted machine to punch 
holes feed and set automatically solid copper rivets 
and washers and rivet together harness done with one 
stroke. 


Inquiry No. S856. -Wanted a machine or grinder 
for a a soft wood refuse to a fine dust 


Inquiry No. SS57. 
string manufacturers. 


Inquiry No, SS58.— 
machine. 

Inquiry Ne. 8859.— Wanted to buy steel 
paint. suitable for gasoline engines. 


Inquiry No, 8860.—Waated to buy machinery for 
grinding, washing and drying gum chicle. 


Inquiry No. 8861.—Wanted to buy machine for 
eutting out mittens, 


Wanted addresses of shoe 


Wanted to buy comb cleaning 


gray 


who manufacture 
For a firm that manufactures 
manufacturing 
manufacturers of micro 


uy new or second- 


for 


Wanted to buy macbinery for | 


knitting ma- | 


Wanted to buy an electric | 


Turpentine cups, machine for manufacturing 
one-piece folded wet metal, J. Kohke 
} 900,393, 900 
Typewriter, H. Grossler DOO 525 
Typewriter carriage return mechanism N 
L Ande n 900 642 
Typewriting machine 0 Woodward WH), 461 
lypewriting machine, J. C. MeLangblin.. 900,574 
Universal indicator, H. P Boettcher 900,472 
Unloading mechanism, vehicle, H, O. Sparks 900,606 
# ilve, automatic quick closing, A. H. Boyd 900.260 
| Valve, blow-off, J Forbes 900,506 | 
v, ulve for automatic train stops, vent, H 
G. Sedgwick 900,214 
Valve for steam heating radiators, drain 
I E Fuller as es 
Valve for steam he ating, vacuum, N. Dolese 
| Valve stem, J r. Hayden... 
| Variable speed motor, Pifer & Ahim 
Varnish composition, C. Ellis...... 
Tames, TH, Me Beeb. ccccascusecus 
| Vehicle cover, J. H RIOR s cc'cce 
| Vehicle jack and wrench, combined, D. (¢ | 
| Lassiter ‘ see 900, 556 | 
Vehicle spring shock absorbing mechanism } 
W. P. Kidder ‘ * 900,388 | 
Vehicle spring structure and frame, H. T 
Tillotson o ae on a 900,234 
Vehicle wheel, H. Cramer eexons 900,264 | 
Vehicles, changing batteries in electrical | 
ly propelled, A. J, Doty 900,359 | 
Vending apparatus, coin controlled operat 





-_. ——— 


Roofing 










































































material, G D Fust.. ees 900,512 
Re cutter, C. F, Ball 900,254, 900,255 
Re elig ine W, 8S. Min ‘ 900,410 
Rota sprinkler J t & I Stewart 900, 609 
Rotary vacuum | Grier Snyder & Claws 00,4 
Routing | Grods 900,524 | 
Rubber hines atta 3 I j 

A 900 628 
Ruling diagonal 1 « attach 

ment J Poste 900,674 | 
Safe door Riggan 900,311 | 
Sash fastener, sittorf 900,079 | 
Saw pruning y surdett 900,661 | 
Saw tool, T. BE. Cookman 900,666 | 
Saw mill, twin band, Mereen & " Gagno n 900,677 
Scale coin operated weighing, H. 8S. Mills 900,409 
Scraper, W. IP. Warren 906,626 
Screen clamp, coll, J. MeCrysts ul 
Seal, car A. G Malmstre 2 
Seal lock, R. ¢ Pleins 900,121 
Seal caps to bottles, machine for secur | 

ing A. Jones 900,550 
Seaming apparatus, straigh oOo. W Davis 900,267 | 
Seaming machine, can na. Lyche & Od 

quist 900, 108 | 
Secondary battery, W. Morrison HOO,571 | 
Sewing machine, shoe, F. Chateauneuf 900,353 
Shade fixture idjustable window 0 8s | 

Browr 900,477 | 
Shaft or thill ehicle G A. Lambert 10), 288 
Shoe protector A. Eckhard, Jr 900,499 
Shoe uppers, machine for snipping and ce | 

menting, H. I. Illingworth WO 171 | 
Sifter, ash, G, Lange 900 S96 

r portable, ¢ r. Raymond 900,590 | 
See Railway block signal | 
spparates, W. T. Moor 900.679 
drainer, kitchen, G. W. Knapp 0, 6N4 
roller I S. Leitch WOL177 
,) Skinning device, J. F. Nicolas 200,300 | 
Slate picker W J, Devers 10,087 | 
Sled knuckle 0. Smith 900,319 | 
Slicing machine, butter, M. Leen WH), 107 
Sliding jack Ss. P W419 
Smelting copper ores, G. H. Benjamin 000,346 
Smelting ores t. Baggaley 900,466 
Smoking pipe, W. O. Campbell 00,482 
Soldering iron, self heating, I J. Mann 900.5 
Sole leveling machine, BE. E,. Winkley 000 248 
Solutions, precipitating and recovering ma 

terials from, ¢ Merrill. 900, 186 
Sound recording and reproducing instrument 

G Kirkegaard B00, 592 
Speed transmission mechanism, variable \ 

Latham 900,675 
Spike extractor W Wolfe 200,558 
Spike lock A. Smit 900,318 | 
Spinning or twisting apparatus, A. » | 

thoades ee 900,592 
Spool cas« ‘ J Alfred iM), 464 
Stair rod, A. Davis 900,358 | 
Stand pipe I N. Whitesell ee ee os 900,141 
Steam service controlling and recording ap | 

s, G. M. Hilger escces 900.540 
Steam ap, « I Vance cose 
teel, manufacturing, J. W. Maxwell 
Stevedore rig, J. Knuppel.. ° 
Still, turpentine, I E. Quinker 
tock and die rrotter & Crevier.. 
Stone walls, machine for forming artificial | 
BD. BROWER .cccccccccce 
receptacle, O. K. Harry 

’ ven illuminated, F. Santoski 
Stove, wood burning i+. G. Kalser 
Strainer, gasoline ©. Zschoge 
Supporting mechanism, G. Cutter 
Surgical instrument, W H. Barnes 
Suspenders W ( Fisher S00) CO) 
Swing M E Rest 900,649 
Switch mechanism and train carried actuat 

ng means therefor 5 H 000, 367 
Switeh stand and lo« J. W. 900.131 
Sy ue kK I Mayers 900,182 
Ss inge vaginal May s & tenas 900. 565 
Table locking de xtension, E t , 
lable d exte I Oo. G. Franks 
larg practles ipparatus, H A. Stebbins 
Telegraph key 1. Z. & L. V. Tucker 
Telegrapt rel Il. Kitsee 
Telephone desk set, R. H Manso m.. 900 104 
Telephe exchang ystem, W. W. Dean 900,489 
Telephot ne exchange system, R. H. Manson 900,676 
Telephone receiver, Kaufman & Lippmann 900,387 
Telephone support, desks, | P. Anderson 900,640 

y testing system for party lines, 

‘ S. Winston ‘ 900,458 

| Telephone transmitter, Kaufman & Lipp 

mant 900. 386 


erpene esters 


makir 


ometer clintea 


| ber 


Tire, pneumatic, H. W. Dover 

Tool mbination tarnes & Hunt 

Tool h andle, W B. Woodruff 

Tooth crow and securing means therefor | 


artificial I M 





‘race eye guard, L. G. Johns........ 

rack portable, G Lewis , 7 

Train stop, automatic, H. G. Sedgwick | 
00,215 to 900,217 

Truck, hand, D. ¢ Markham 900,405 

Truck, tor vehi R. Fuller 900,160 

Truck frame ti Aiken 900, 463 

Truss, rupture, A Young 900,250 





ing mechanism fc 
Ventilator, E. B. & 
Ventilator, J. D. Ri 
Ventilator 


Vessel, double walled, G. P Altenberg 900,075 

Voting machine interlocking mechanism, D 
|, Perrerrrrrrry  yrrry 

Wall tie, J. H. Jackson 

Warp beam flange V. 4 

Washing machine, W. F 


Washing 
Washing 
Washing 
Watch m« 


machine, J 
machine agi 
vement, W 


Water closet 
Water closet flushing 
Water cooler, E 
Water into mine 

or sealing 

B. Kirby 


Water motor Hi. ‘Hl 
Water purifying appa 


Water receptacles, c 
Cook . 
Water, reduc ing the 





N. Speller.... 
Water softener, 
Weeder and 
Welding metal tubes, 
machine for, F. 


Well drilling machine, 


I 
Thermometer s Ne 
I 


attachment, B. 8. 


machine Ww 


connection, B. J 


Mohr 
workings, 
off underground flows of 


Held..... 

ratus, C . ‘Kennic 

onnection for, : 
- ‘ 900,485 
eorrosive action of 


Jones & Leopold. 
cultivator, Cc 


i. A. A. Shukoff 


7 900.575 


1 and other, C. Nuri 


S00 516 


900,580 


x 
x 











x, E. X, Somers 
G. O. Loomis.. 
pson 





io 
900 595 


Boone 900 349 





D. W hitney ’ 
CC, FPlowers 
tator, J. 8. 

B. Mehl. 
Rice 
device, L. D 


900,505 
900, 547 
900,183 
900,594 
Lawnin 900,176 
900,678 





James 


ete., stop ping 





coseces 900,325 
.. 900.551 
“ . Warfield. 900, 137 
rings and the like, 


900,381 











Home-Made 
Experimental Apparatus 


articles, the 
has published 
practical value 
carefuliy 


In addition to the following 
Scientific American Supplement 
innumerable papers of 
of which over 17,000 
prepared catalogue, which will be sent free of 
charge to any Copies of the Scientific 
American Supplement cost 10 cents each 

If there is scientific, mechanical, or 
gineering subject on which special 
is desired, some papers will be 
catalogue, in which it is fully 
competent authority. 


A few of the many valuable articles on 
making of experimental apparatus at home 
given in the following list: 


ELECTRIC LIGHTING FOR AMATEURS. 
The article tells how a small and simple ex 
perimental installation can be set up at home 
Scientific American Supplement 1551. 


AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 


THE Comes RUCT ION OF AN ELECTRIC 
THERMOST is explained in Scientific Ameri- 
can eepteasent 1566. 


HOW TO MAKE A 100-MILE Neh 
TELEGRAPH OUTFIT is told by rederick 
Collins in Scientific American A. BR, 1605. 


A SIMPLE gent mage FOR AMA- 
TEUR’S USE is so plainly described in Scien- 
tifie American Supplement 1572 that anyone can 
make it. 


A \-H.-P. ALTERNATING CURRENT DY- 
NAMO, Scientific American Supplement 1558. 


THE CONSTRUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Supplement 1574. 


A SIMPLE CAMERA-SHUTTER = ove 
OF A PASTEBOARD BOX, PINS ND 
RUBBER BAND is the subject of an article in 

Scientific American Supplement 1578, 


HOW TO MAKE AN AFROPLANE OR GLID- 
ING MACHINE is explained in Scientific Ameri- 
can Supplement 1582, with working drawings 


EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article it is shown how a lamp chimney 
may rve to indicate the pressure in the in 
terior of a liquid; to explain the meaning of 
eapillary elevation and depression; to 


immense 
are listed in a 


address 


any en 
information 
found in this 
discussed by 


the 
are 






2 


serve as a 


hydraulic tournique, an aspirator, and intermit 
tent siphon; to demonstrate the ascent ef liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
oe of gases. Scientific American Supplement 


HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
UREMENTS is described in Scientific American 
Supplement 1584. 


THE CONSTRUCTION OF AN INDEPEN- 
DENT aes sae Clear diag 
actual dimensi published 
American Supplement 1615. 


AN EASILY lt HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB- 
TAIN EITHER D' ARSONVAL OR OUDIN CUR- 
RENTS is described in Scientific American 
Supplement 1618, A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one 
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home 


SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are describe it Scientific American Supple- 
ments 1363 and 1381. 


THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, with the help of diagrams, 
in Scientific American Supplement 1622. 


THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623. 


T MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with ciagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH is 


thoroughly described in Scientific American Sup- 
plement 1561. 


ms 


Boientific 


HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of fllustrations, in Seientific 


American Supplement 1573. 


THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1594. 

Good articles on SMALL WATER MOTORS 
are contained in Scientific American Supplement 
1494, 1049, and 1406, 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scientific American Supplement 
1472, 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433, 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri- 
can Supplement 1595. 

Good articles on INDUCTION COILS are con- 
tained in Scientific American Supplements 1514, 


1522, and 1527, Full details are given so that 
the coils can readily be made by anyone. 


HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de- 
scribed in Scientific American Supplement, 1527. 
HOW TO MAKE A THERMOSTAT is ex- 


plained in Scientific American Supplements 1561, 
1563, and 1566, 


ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 


A WATER BATH, Scientific American Supple- 


ment 1464, 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientific 


American Supplement 1582, 


Each number of the Scientific American Sup- 
plement costs 10 cents by mail. 


Order from your newsdealer or from 








R. L, Woodard....:. 900,636 





eam &CO., + 361 Broadway, New York 
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“Responding to the Call”’| 


from the practical mechanic for a Breast Dri!) that 
shall e« all one ti ng Tools of the kind, we are 
trodu co.” 


BirEA AST DE IL. cr with Gear Loc king ‘Device. 








It has all the strong, useful and practi- 
eal pc ints of existing Drills, and rea 
improvements added wa are peculiar 
to itself. Price, $5.5 
a. J. WIL i. & CO. MACHINERY 
184-188 Washington Street, BOSTON, MASS. 


SEALED PROPOSALS. 
PROPOSALS FOR MECHANICAL EQUIPMENT, 
Marine Corps. Quartermaster’s Office, Washington, 
D.C., October 2, 1908. Sealed proposals, g ty 
i be received at this office until 1) A. , October 
2 1908, and then A. A opened, for histaliing the 
Mechanical Equipment in Extension *‘ Depot of 
Supplies, 1100 South Rroad Street. Philade sIphbia, Pa 
Proposal blanks, plans and specifications and other in- 
formation may 02 obtained of the Depot Quarter- 
master, 110) south Broad Street, Philadelphia, Pa 
Messrs. Rankin, Kellogg & Crane, 112 Walnut Street. 
Philadelphia, Pa., and of the undersigted, who re- 





serves the right to reject any or all bids and to waive | 


informalities ; 
¥. L. DENNY, Colonel, Quartermaster, U.S. M.C. 

“SEAL ED PROPOSALS will be received at the office 
of the Light House Engineer, Tompkinsville. N. A 
until 1 o’cloc M., November 10, 1908, and the on 
opened, for furnishing and installing mac’ hinery in the 
new lamp-shop at the Light-House Depot, ‘'ompkins- 
ville, N. Y., in accordance with specifications, copies of 
which with blank proposals and other information, 
may be had upon a ‘plication to the Light-House En- 
gineer, Tompkinsviile, N. ¥ 


LET US BE YOUR FACTORY 


STAMPINGS, MODELS, EXPERT WORK 


THE GLaRE MACHINE AND STAMPING CO 
> Hamilton St., Clevciand, 0. 








Corliss Engines, Brewers’ 
and Bot'lers’ Machinery. THE VILTER 
MFG. CO., 899 Clinton St,, Milwaukee, Wis. 









MODELS i* EXPERIMENTAL WORK. 


nventions devetoped. Special Machinery. | Food prepa rations, Chocolate flavored, Me ~atox 





€. V. BAILLARD. 24 Frankfort Street. New York. 
Expert Manufacturers 


RUBB ER. Fine Jobbing Work 


PARKER, STEARNS & CO., 228-220 South Street, New York 





ELECTRIC GOODS,—Big Cat. 3 cts. W ant | 
Agents. Ohio Electric Works, Cleveland, 0 


HOEFT & COMPANY 
Bie —- Machinists and Mac bine ry Builders 


St., Chicago, U. 





Michigar 


al Machinery, Dies 
MO RE Brcct, Machiners, Dice 


& CoO. 


Experimental & Model Wor k |; 


Oir. & advice free. Wm. Gardam & Son. 221 Fulton St,N 


pintes sand Franklin Streets, Chicago, 














We manufacture METAL 
SPECIALTIES of all kinds, 
to order; largest equipment ; 
oy A . Send perfect sample for F 

ana best expert advice 


Tie "EAGLE. TOOL ., Dept. A, ¢ A, Cincinnati, 0. 


INVENTOR 


= ge For all kinds of sie 
ular materials. 5S. E. 
Worre!!,Hannibal,Mo, 


NOVELTIES al PATENTED ARTICLES 


MANUFACTURED PY PLINCHING 


E.KONIGSLOW S AMP NG WORK 




















MASON’S NEW i WHIP HOIST 


for Outrigger hoists, Fasterthan Elevators, and hoist 
direct from teams. Saves handling at less expense 
Manfd. by You NEY W. {4208 & CO., Inc. 


Providence, R. A. 











rs Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
%e, Parlor Tricks Catalogue, free. 
MARTINK A & CO.. Mfrs., 496 Sixth Ave., New York 


TELESCO:. 


’ | F & D.MOGEY. 


BAYONNE 
WANTED 
A Practical, Patented Hose Supporting Device 
Address with full particulars 
SUSPENDERS, Box 773, New York 


LEARN VVATCHMAKING 


We teach it thoroughly in as many months as it 
formeriy t« ok years. Does away with tedious appren- 
ticeship. Money earned while agree. Positions se- 
cured. Hasy te rma. Send for catalog. 


ST. _ LOUIS WATCHMAKING &¢ NOOL, St. Louis, Mo. 


bo hay = FREES? 


Ss. e w te make money breeding Squ = 
PLYMOUTH KOCK SQUAB CO, 361 Howard Si, Melrose, Macs 






















aiote d pats r 









EMENT BOOKS... Susi 


EMENT AND ENGINEERING NEWS, Chicago, ‘ 
HOW To MAKE AN ELECTRICAL 


arn ace f \mateur’s Use.—The utilization of 110 voit 
slectric 

















4 for small furn ace work. By N. Monroe 
Hopkins This val article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
Race can be made by any amateur who is versed in the 
use of *. This article is contained in SCIENTIFIC 
AMERK \N SUPPLEMENT, No. 118°. Price 10 cents, 


For sale by MUXY & ¢ 0., 1 Broadway, New York City 
or by any bookseller or newsdealer, 


"| packers, anchor mechanism for, G. A. 


Spang .. . 900,440 
| Well pipes or ¢ casings, ‘drive head or - cap for, 
D, WHIGCRE... ccc cscccccccccesces 900,140 
Wheel. See Vehicle w rhee i. 
Whip holder, T. M. Nelson.. epecsscocee COO, 188 





| 
| 
| 
| 


| 
| 


| Flour. panels, H. B. Fuller 








Winding machinery, brake gear ’ ‘for, H. J. 
Debauche§ ........-.+5 , .. 900,671 
Windmill, R. G Finch. . ovebes «+--+ 900,504 
Windmill gear, 0, L. Huffman. 
Window lock, C. C. Higgins... 
Wire basket, T. J. Goodwin......... 
Wire drawing machine, Rusbatch. 
Wire stretcher, A. W. »mpleton... 
Wire stretcher, D. J. O’Connor.. 
Wood substitute, F. Schnell.... 
















. 900,665 
.. 900,686 
. 900,120 





Wrench, J. C 









Wrench, J. H. Woodard........ -. 900,460 
Weeneh, Th. TRIED. < ca ecncocccccsass 900,651 
Yielding bit and tap chuck, W. L. Pro- 

COMER  cccvcceccebehs sos 900,122 





Zine oxid, treating, F. P. De . 900,088 


DESIGNS, 


Daan, Te: Wi Se, cndecscesuaseecsnctsau 39,599 
jadge, M. A. Hudson. 3 
Brooch, H,. C. Perley... 
Brooca, F. W. Ording 
Cigar lighter, C. Hubert 
Furnace, F. 0. Green 
Glove, D. E. Richards 
Image, F. Pretz.. pewse : 
Kindergarten table, H. N. Van 
Neck and chest protector, J. 





Soda water fountain casing, C. F. Powers 
Toy cat used in playing the game of 


CRG, Te. FB. BRM escccccocesccscesccesses @ 39,604 
TRADE MARKS. 
Atomizing apparatus for medicinal use, R. 

Ee WOMRTE vcwesccendcccsstacceantoesoes 70,785 
Bedsteads, metal, F. W. Adams 70,781 
Brandy, blended grape Wie hman, Lutgen 

& Co. Ine.. 70,840 
| Broo ms, wkisks, and mops, Lang Union 

om Co +++-++ 70,796 


Reggie motor, Economy Motor Buggy Co. 70,811 
Cartridges and cartridge shells, National 


Cartridge Co ° ° ° . 70,815 
‘astings, steel, New Jersey Steel Co . T0816 
‘gars, C. W. Barnes Inc 70,783 


‘gars, T. Fischer 
‘igars, Merchants Cigar Co. 
‘igars, F. H Powell... « 
‘leaning paste, garment, 8. Becker . 70,784 
‘othes props, ironing boards, and wash- 
benches, Samuel Cupples Wooden Ware 
( : pecs ee 70,801 
Fat and cotton seed oil, compound of beef, 
H vert. on 7 





70, 800 


Flour, wheat, Longmont Farmers Milling «& 
Elevator Co 


CO, cece rccesecrscccsesccesesecesccees 


Horseshoe calks, Williams Drop Forging Co. 
Jewelry, John T. Mauran SEHUEETIOSE. Ca, 





Jewelry, Lebolt & Co.. .... 70,833, 
Laces, shoe, C. E, Hertlein 70,829 
| Lenthe r whitening preparation, Joseph Pick 
ering & Sons.... °° sé 70,814 
Liniment, vegetable, T. M. Sayman...... - TO.817 
Magazines, System Co. 70,780 
Medicine for the treatment of ’ piles ‘and e 
zema, R. W. Graves.. : 70,792 
Oil, corn, Corn Products Refining Co.. 70,826 
Oils and greases, lubricating, U. 8&8. Mill 
Supply Co. eeses eee 70,820 
Oils and greases, ” lubricating, “Valvoline oil 
Cc Crscccceccces 70,822 
Oils, Tub ricating, Sun Co ee snaskon 70,804 
or ~ jackets, and pants, Hundley Dry 
Goods Co. . caee 70,830 
| Packings, pump “valves, ‘gaskets, ete., Con- 
~ lidated Packing & Supply Co...... . 70,807 
era coal tar, A. C. Cunningham. oe . 70,810 


aints and varnishes, Schoedinger-Marr Co. 70,803 
| Paper and envelops, writing, G. B. Hurd 


& Co. re . 70,795 
| pant Sanford Manufac turing ce o « 70,802 
Pencil sharpening devices, F  V. Baines 70,782 
Periodical, weekly, T. C Wood & Co .. 70,805 


Pianos, Krell Auto Piano Co. of America a.. 70,832 
Preparation for certain diseases, T. M. Say- 
man .... . ae -.. 70,818 
Remedy for rheumatism, sprains, bruises, 
and burns, J J rane ‘ 
Rules, circular slide. J. Halden & C 
Sardines in oil, J. Frye & Co.......... 
Seeds, Haskell Implement & Seed Co..... 
Smokers’ articles, certain, M. eder.. 
Soap, Iowa Soap Co cosncce Ce 
Soap sas soap powder, Summit City Soap 
rks 70,819 






Steel, “Crucible "Steel Company of America 
70,808, 70,809 

Stone and composition for making the same, 
artificial, Marblecrete Products Co...... 70,798 
Sweat shields and belts, M. Sernstein...... 70,825 
Sweeping compounds, Floor Clean Co «++ 70,789 
Tea and coffee, J. M. Cody........... . 70,786 

Teeth, composition of matter for the treat- 
ment and filling of, H. J. Bowerfind.. 70,806 
Toilet preparations, certain, Zona Toilet Co. 70,824 
Velvets, cotton, L. Roessel & Co.......... 70,839 

Water, natural mineral, P. P. Maurin, 

70.835 to 70,887 
Whisky, straight rye, Franc, Heyn & Co.. 70,828 

Yarns and threads, Dollfus-Mieg & Cie So- 








Gate QUOD sicoccissnccacdevecsectes 70,827 
LABELS. 
“Malt Vita,”’ for malt extract, Garden City 
Brewery . ° nee om eesseve 14,386 
“McCord’s E xtras, "* for canned peaches, Mc- 
Cord Mercantile Co.. es o* 14,388 
“Pride of Columbus,”’ fe cigars, N. Hin | 
melweit & Co > 3 - 14.385 
*“Snooklim Repro, for blank transfer cards 
and a fluid by mea ff which pictures 
may be transferred to the said cards 
Coons ase 14,393 
“Soft Spun,”’ for handkerchiefs, F. J. Crystal 14,392 
“Spiced Beets,’’ for spiced beets, I 8. 
Elam & Co “a ‘ ° 14,387 
“‘Sweetheart,’’ for chewing gum. States Chew- 
ing Gum Company..... ‘ 14,391 
“The Merry Widow Stogies,’ for stogies, 
A. Hurwitz.. ‘ ‘ bees ++.» 14,384 
**Yama- —— Gum,"’ for chewing gum, DB 
0. Grove : cescee -«» 14,390 
“Yama Y ama- ¥ um,"’ for ‘confee tionery, EF. 
O;, Grover. ..cscccscvcvccecsens ssseees 14,389 
PRINTS. 
“School, a New Parlor Game,’’ for a game, 
F. MelIndoe.. . es vests Gee 
“Seera,’’ for and phrenological 
charts, M sees --. 2,356 








A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
i office for 10 cents, provided the name and 
mber of the patent desired and the date be 
Address Munn & Co., 361 Broadway, New 





Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
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The ‘Howard Watch 


Year ago, it was the thing for each fashionable 
jeweler to recommend a special watch of his 
own ‘usually made for him wn Switzeriand}, To 
day whena jeweler talks hisown “special watch" 


Wherever Time is called, the Howarp watch 
has respect and authority. On the gridiron—or 
in the grand-stand with the spectators—wherever 
interest hangs on the tick of a second—the 
HOWARD is a watch of record and an arbiter of you suspect a special reason for his doing so. 
disputes. A Howard watch is always worth what you pay 
Edward Howard made the firs/ American watch for #. The price of each watch—from the 17- 
—changed the methods and revolutionized the jewel in a fine gold-filled case (guaranteed for 
watch industry of the world. Foreign watches 25 years) at $35; to the 23-jewel in a 14K solid 
are made today with American fools, invented by gold: case at $150--is fixed at the factory, and a 
Howard in 1842. primted ticket attached. 

Find the HOW ARD jeweler in your town awd talk to him—he's a man worth 

knowing. Drop us a postal card, Dept. P, and we will send you a 

HOWARD book, of value to the watch bayer, 


E. HOWARD WATCH COMPANY, Boston, Mass. 














address Munn & Co., 361 Broadway, New York. 


Two Great Library and Gift Books 


Treasured In Thousands of American Homes 


100,000 ALREADY SOLD 


THE HAPPY HABIT | HEART THROBS 


| 
Fifty thousand »ple of lif 4 

rare book of good es hazehl. full of friendly c hatiy this book their ok we tT panne ak, pe tribue 
reminiscence that ‘ talks things over ’’ and tells of ting ms of sentiment in wit, humor, pathos 
happy living — not all rollicking, but dignified and | together with the masterpieces Of all the authors 
cheery. It’s so human that it readily adapts itself | of note, that have appealed to them in the ir own 
to the personality of the reader, giving delight and | lives, early one thousand “ favorites" gleaned 
ypsesure by its charming conversational tone— | from all literature down to the present daz, to ile 

ke one friend visiting with another, In this iti is | on the library table for little “peeps’ ’ of inspt tration 
a worthy companion to “Heart Throbs” and | and comfort. In ur riqueness and worth “ Heart 
makes a most acceptable gift toman or woman. | Throbs”’ fills a special “ want” among the givers 
Nearly 500 pages, handsomely bound, gold illumi- | of books. Nearly 500 pages, handsomely bound 
nated cover. rice $1 gold, illuminated cover. Price $1.50 ? 


Either Book, Edition de Luxe, Full Morocco and Gold Binding, $3.00 Net 


At All Book Stores or Direct from Chapple Publishing Co., Boston 


PUBLISHER’S SPECIAL OFFER COUPON 
Both books combined with one year’s subscrip- a Oo.. Basveuiil 
tion to THE NATIONAL MAGAZINE, the favorite S ES payee ere ane 
magazine in a quarter million homes, edited by ubseription he 


s subscription to The 
Joe Mitchell Chapple, author of ‘‘ Happy Habit.”’ 
$4.50 value for $3.00 








There is no other book like “ Happy Habit.” A 


188, 














DON’T BUY GASOLINE ENGINES -32'33°68888%- 


alcohol engine, superior toany Lgpo-cy inter eustney revolutionizing powe er. Its weld ht and bulk are half that of single cylincer engines, with greater durability, Coste 


Less to Buy—Less to Kun. Quick easily started. Vibration pr 
Me TE EMPLE PUMP 0O., Mfrs., Meagher and 15th Sts., Chicage, THIS 1S OUR FIFTY-FIFTH YEAR. 


engine. SEND FoR CATALOGUE, 





actically overcome, Cheaply mounted on any wazon, It is a combination portable, stationary oF traction 





‘ 








Scientific American 





Octoser 17, 1908, 
















































| ¥: MANUFACTURE MOULDED AND 
SPECIAL RUBBER GOODS OF EVERY 
DESCRIPTION AND CAN FURNISH 
ANY SPECIAL RUBBER ARTICLE 
TO YOUR SATISFACTION 


<Q ORL Iy, 


9193 CHAMBERS STREET. Up) { 
NEW YORK 















ROTFWEILER 


The Wrench with a Grip 








HE ROTHWEILER ||| 
WRENCH is dif. ||| 
ferent 


It is lighter, more powerful, 
has fewer parts and will last 
longer than any other pipe wrench 
on the market. 

Made of 
tool steel. 

Upper jaw, shank and handle 
forged in one piece. 

Has a firm, sure grip and a 
quick release. 

A wrench that you can de- 
pend upon absolutely under any 
and all conditions 

Ask vour dealer for the Roth- 








the best selected 











weiler wrench and insist upon 
getting i. 

Household size by prepaid 
express $2.00. 


] 
Illustrated Booklet mailed 
Free upon request 

| 


Crescent Forgings Company 
1263 Railroad St., Oakmont, Pa. 


CRUDE | ASBESTOS 


DIRECT FROM 


“prepareo | R, H. MARTIN, 


ASBESTOS FIBRE | oFFICE. ST. PAUL BUILDING 
for re nutaceers SSS) 220 B'way, New York 


[LEARN TO BE 





























A WATCHMAKER 
Bradley Polytechnic Institute 







Bee ria, em bs 
F er I 
Largest and Rest W ateh school 



























By Rail to Boyville 


IVERY boy in the country can easily OWN 


an Electric railroad or Christmas time 

our models of Electric Locomotives, Trains, 
Trolley Cars, Dynamos, Lamps, Electrical 
Novelties, etc., make splendid presents 
E ruipped with dry batteries No acids or 
hicjuids Safe oan harmless Catalog fully 
illustrated —quoting low prices sent FREE. 


THE CARLISLE & FINCH CO.f | 
233 E. Clifton Ave., Cincinnati, Ohio § , 














~~ Robert Pocket Meters’! 


For general battery testing 
Heat Accurate, Durable, Guaranteed } 
Send for Catalogue 
Volt-Ammeters 
Volts, © amperes, $6, inc leather case 
amperes, @ 
amperes, 96 
Ammeters 


peres 1, incl. leathe 


Volt-Meters 


a HZ 
a 





os \ "4 

O04 Volt ce 

O12 Volt 

ROBE ret Rt MENT ©@,/ 
685 Shelby Bt. Mieh, 


Detroit. 


nee 
oR 
















8 suvaco filsateUSA 'THE ENGINEERING NEWS PUBLISHING CO., 

















APIDS exclusively commercial motor cars for all 
ids on their first cost from the fact 
ss to operate and maintain than the 
ns todo an equal amount of 
re quickly and satisfactorily. 
onstrated success of modern, 20th 
Century methods of tri merchandise delivery—passenger Car transporta- 
tion and sight-seeing, as well as for police and hospital service 

So, whether you are a manufacturer or merchant, interested in commercial motor 
wish to engage in a most proh table business with one or more sight- seeing 
enger Cars or are prepared to properly represent uv Ir agent, I ask you 
and let me submit all facts which apply to y requirements. We are 


Makers of Commercial Cars Bestudiale 


No other manufacturers in America even claim to be prepared to furnish commercial 
cars exclusively for every purpose. Our many years of experience—Our list of patrons— 
Our Rapid Cars themselves, as shown in every style and variation of style to suit every re- 


which are 





g@ divide 
h ke 
nber of men ses and wag 
y do the work so much m 
nably the dem 






necessary nt 
work And th 
Rapids are \ 











n sti 
quest 









cars, or 
Rapid Pa 
to write us 


saso 













quirement, all constitutes our claim for your consideration, 
We do not allow agents to represent us unless they are prepared to properly demonstrate 
Rapids to prospective purchasers who are constantly writing us. So I ask you to write to the 
7 factory—let us know your requirements 










and I will see to it that you are 
promptly furnished all facts— 
figures—prices and compara, 
tive advice based upon our 
valuable records covering 
our own Many years experience 
and the experience of representative 
users of Rapid Cars. Your inquiry, 

Stating your requirements, will have my 

Prompt attention. 


H. G. Hamilton, Treas. 
Rapid Motor 
ehicle Co. 

507 Rapid Street 

Pontiac, Mich. 




















BARCALO Nir ¢ | 
“QUALITY MAKERS” © 
| pc cs PONT a 






















ae 


BARCAL | 








o. 

Ld 
Showing One Style 
Rapid 1!4-Ton Truck 












A Woadertul Automatic Pump, 


in summe s and 
purposes, dairy farm 






ng runnin ater 
rigats a] 








Ge, een Engine and Producer ‘Niagara Hydra Ram 


40 to 700 H. P. units; uses Bituminous, Anthracite, | ee 
Charcoal, Lignite or Coke. | 
‘DEAL POWER CHEAPER THAN STEAM. 
Successful plants in all parts of North 
America. Horizontal Gasoline En- 
sizes, 3 to 30 H. P. Best for 
Buy from the builder. 
Weber Gas Engine Co 

KANSAS CITY, 


attention; no cost 
sklet AA and guar 


pairs wi r Be 
i sh ¢ aldwel) Tanks an 


| Towers. NTAGARA HYDRAULIC ENGINE CO 
140 Nassau St., N. ¥. Faetory: Chester, Po. 


METAL POLISHES.—FORMULAS FOR 
Putz Pomades, Pastes, Liquids, Powders and Soaps for 
polishing metals, are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1283, 1288 and 1289. 
Price 10 cents each from this office and all newsdealers 


) FREE: STOVE and RANGE 


BOOK == 64 pages Fr +p) 
explains how the best and finest stoves and ranges 


Write for i 
This book will save you + 
in the world are made, and tells you how to “know 
HOOSIER STOVES and RANGES 
FROM FACTORY TO USER §¢ 


Are heavily made of highest grade 
selected material, beautifully finished, 


gines; 
over 2§ years. 





no. 


Bow 423 
























If you haven’t read our page “‘ads” 
in current magazines, send for cat- 
alogofthe self-starting, six-cylinder 


bape. Away: 


48H.P.$3000 : 
60 H.P.$4500 ae 
Goes the route 
like coasting 
down hill 


The Winton Motor Carriage Co. 


1050 BEREA ROAD, CLEVELAND, OHIO 
























ote) Sommer 18/4, PAL ies 
AMERICAN PROCESS. NO ROYALTIES 
SAMPLES anolNFORMATION on APPLICATION 


— N | cK £ L 
Electro-Plating 


Apparatus anc Material 


















THE 
Hanson & VanWinkle 
Co., 







Newark. N. J. 
28 & 308. Canal St. 
Chicago. 

























CENTER-FIRE 


SPARK PLUCS 


The Racing Machine Plug. CGuar- 
anteed to add 


10 Per Cent Power 


Fire charge in center of 
compression, causing fect com- 
bustion. -Soot proof. Samples 
$1.00, or six for $5.00. Regular 
price $1.75 Guaranteed. Give 
name of car and year. 


Agents wanted. Write 


GENERAL ACCUMULATOR & BATTERY CO. 
128 Second St., Milwaukee, Wis. 


to engine. 

















with all new improvements and features. _ , | 


“Guaranteed for Years,” backed 
by a million dollars. “Hoosiers” are 
bakers. A child can on 


(Le Write for Free Stove Book 


AND OUR SPECIAL FREE TRIAL OFFER BASE punwen \¥ 
BOOSIER STOVE FACTORY, 257 State St., Marivn, Indiana 


































The portion inside the black lines om this 
preture shows you ‘ust rt 
the hide we wee in making our 


SEA LION ano RELIANCE 
Guaranteed Leather Belting 


Center stoc Center stock _cut from choicest selected hides 
oak bark tanned in the old-fashioned m5 Not 
a single process is hurried in the making. Everything is done 
well and done right. Long practice has iven our workmen 
such deft hands, quick eyes and all ’roun skill that each is 
master of his special task. That is why leather belting that bears 
the Reliance or Sea Lion Waterproof Brand means great- 
| est ec sonoma. longest wear—bighest efficiency—thorough relia- 
: bility. We also make Imperial, Sterling and Dyeame brands 
%:, * that are equally as good values for specific pu 

: Under what conditions do you have to run var belts? 

Write and describe them and we wili advise you what is 
best to buy and send an interesting book on leat her belting. 


CHICAGO BELTING CO., 24 S. Green St., CHICAGO, ILL. 
Branches—New Orleans, Philadelphia, Portland, Ore. 


ering News 


ILLUSTRATE 










“Engine 


The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers. 





100 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy. 


214 Broadway, New York 























FIXED BRUSHES 
DYNAMO ABSOLUTELY 
SPARKLESS AT ALL LOADS 


10 K.W. TO 500 K.W. DIRECT CURRENT 
15 TO 1500 H. P. 


Ask for Bulletin 19 


RIDCWAY DYNAMO & ENCINE COMPANY 
Ridgway, Pa. 














The Great Divide 





Knowledge is the great divide between the 
man who works and the man who plans. The 
Civil Engineer is, above all others, the pioneer 
of progress. His field includes almost every 
phase of ourfindustrial, commercial, municipal 
and national life, and almost every measure 
affecting public health, comfort or convenience. 


CYCLOPEDIA OF 
Civil Engineering 


Ss VOLU MES—page size 7x10 inches— 
—— 4,000 nae ea—8,000 W ituatrattons 


dia, for 
BOUND IN nl iALE RED “MoRoCco. 





The t is the first gross reference work ever compiled covering 
the entire field of Civil Engineering with all of its allied branches. 
The work represents the c mbined efforts of a large staff of 
practical experts, It is adeaty rably adapted to the needs of the 
begioner and sel f-ta: t tical nan in addition to meeting 
all demands of the techni cally trained expert. It is complete, 
clear and simple—compiled especially for Home Study. 


SPECIAL ADVANCE OFFER 


Sent express prepaid for 5 days’ FREE 
examination if you mention Octobe 


, 1908, Screnrivic Auaes 
can. If you wish to keep the bo werd s within 5 days rt 
a month until you have paid the special price by! az id 
Regular list price is $48.00, We send for the books at our expense 
if not wanted 


Brief List of Contents 

Plane Surveying—Mechanica!l Drawing—Plotting and Topo 
graphy—Raiirc id Engineering—Statics—Strength of Materials— 
Roof Trusses and Mil! Building Constraction—Cost Ans.ysis i 
Relation to Engineering— Masonry and Reinforced Concrete—> 
Construction—Practieal Problems in Construction—Bridge Engin- 
eering— Highway Construction—Hydraulics— W ater Supply—ten 
gation Engineering—Water Power Development—Sewers 
Drains—House Drainage and Sanitation—River and Harbor Im- 
provements. 


Reserve set now. 








AMERICAN SCHOOL OF CORRESPONDENCE 
—_— CHICAGO 














